£HE ENGINEER 


Che Shipping, Engineering and Machinery Exhibition at Olympia. 








Shipping, Engineering and 
Machinery Exhibition at 


Olympia. 


The 


fue Shipping, Engineering and Machinery Exhi 


bition, which opens at Olympia, London, on Monday, 


as can be judged Irom a 


the 23rd, 
preliminary review of the staads, to be both interesting 


promises, so tal 


It would “appear that the absence of 
tion at Wembley has 
in favo The list of exhibitors. 
wumerically, but as regards 

o the standard ct exhibition 

past ) Indeed, the 
ade at Wembley in 1924 and bearing 
lepressed - 


and suc esstul 


encineering se this vear 
acted ur of Olympia. 
qua itv or we ight 
miilar 
years. remembering 
efforts 1 
d the pre 


industry 


sent very 
taken as 
ome measure of p 
ature of the support 
the Olympia Exh 
kt n, tl Br 





FIG. 1-100 B.H.P. 


That 
Exhi- 


is not represented, except on a very minor scale. 
iunportant section of the industry had its own 
bition in September last year, and there can be 
doubt that had it taken part in the Show which opens 
on Monday, the Main Hall and its extension at 
Olympia would have been uncomfortably crowded. 
rhere would, too, we believe, have been some loss of 


ho 


efficiency, for experience would seem to demonstrate 
that it is rational and to the 
exhibition of machine tools from that of the products 
made with their assistance. Machine are of 
interest almost entirely to the manufacturing engi- 
neer. The exhibits now housed at Olympia appeal to 
many classes of the community, of which the manu- 
facturing engineer is but one. 

Nearly two hundred and fifty firms are represented 
at the Exhibition. To attempt to describe even a 
portion of the exhibits is a formidable task. A few 
only are dealt with in the pages of this Supplement, 
and others, including those in the special section 
devoted to motor boats, marine motors, &c., will be 
described in our ordinary columns before the Exhibi- 
tion closes on December 5th. At an exhibition of this 
nature it would be wrong to expect a large number of 


desirable separate 


tools 


novel devices or machines, for, as a means of increas- 
ing his trade, the manufacturer must regard it, and 
rightly so, as an occasion for displaying those of his 
goods which have reached an established manufac- 
turing basis, rather than as an opportunity for calling 


but 
inventions. 


interesting, 
and 


public attention to possibly highly 
still largely untried 
Moreover, to many visitors an exhibition such as that 
about to be opened affords the first chance of estab- 
lishing direct contact with machines and appliances 
heard or read, but 
previously at 
unfair and unreasonable 


improvements 


concerning which he may have 


quarters. It 


which has not seen or examined 
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in these circumstances to insist on a high standard of 
unfamiliarity in the exhibits, and in our 
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iCKERS-PetTrers, L 


Vickers-Petters, Ltd., of 
» comprehensive exhibit, vac 


Ipswich 
the new ( tvpe ot tow 


heavy oil engine recently 





shown, in addition to which there is a working model 
in which the sequence of operations in the engine 
eylinder is cleverly illustrated by lighting effects, 
whilst numerous component parts enable visitors to 
study the detailed construction of this new motor. 
The “*C” 
over the earlier hot-bulb type of engine, and it is 
claimed that increased economy of fuel and lubricat- 
ing oil consumption is obtained with lower cylinder 


tvpe model embodies many improvements 


pressures and temperatures than those employed in 
other types of heavy oil engines. Illustration Fig. 1 
shows the 100 brake horse-power reversible marine 
engine complet® with its pumps, and designed for a 
running speed of 375 revolutions per minute, which is 
representative of many such engines, which the firm 
has supplied for yachts, barges and small marine 
craft. Another type of used afloat is the 
auxiliary lighting set, a view of which is reproduced 
in Fig. 2. It is a two-cylinder model, coupled direct 
to a 60-kilowat The same type of engine, 
arranged with pulleys for belt driving, has found a 
use in works and factories, and drawings of a two- 
cylinder 70 brake horse-power 350 R.P.M. model are 


engine 


generator. 


given in Fig. 4. 

A general idea of the main scantlings of the engine 
may be obtained from the last-named illustration. 
In particular, we would refer to the clean lines of the 
bed-plate, columns, and cylinders, and the neat way in 
which the automatic air inlet valves are arranged in 


case. Crank case has been 


by Vickers-Petters, 
are held to have shown 
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compression 
as experiments and 
that this method 


It has sometimes been urged 


research 
gives excellent results. 
that 
use of lubricating oil, but a special design of sealing 


crank case compression gives rise to excessive 


ring interposed between the crank case and bed-plate 
and the crank cheeks is claimed to prevent loss of 
air pressure or escape of lubricating oil. 
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LOW COMPRESSION, TWO-STROKE CYCLE, HEAVY OIL ENGINE--VICKERS - PETTERS 


square inch is reached. Just before the top dead 
centre, a finely sprayed charge of fuel oil from the 
atomiser enters the heated air and ignites, causing a 
slight rise in pressure. The final main 
tained for a short period, after which the descending 
piston allows the gases to expand and to do work 
As the piston nears the bottom dead centre and un 
covers the scavenge air port, a charge of air from the 
crank case sweeps the cylinder and the combustion 
space, and drives all the products of combustion 
through the exhaust port, thus renewing the air charge. 

The outstanding improvement in the new “C” 
type model is the introduction of a completely cooled, 
spherically shaped combustion space. A spherical 
shape gives, it is claimed, an ideal mixing chamber, 
and expansion difficulties are reduced to their simplest 
form. The general construction of the new type of 
cylinder head is illustrated in Figs. 4 and‘5. In 
the smaller sizes of engines the cylinder head and its 
water jacket are formed by a single casting, but for the 
larger engines & separate cap 1s fitted over the com- 
as shown in Fig. 5. The cap has the 
easily removed for cleaning 


pressure Is 


bustion head 
advantage that it can be 
the cooling water space. 

With an engine using airless injection, efficiency 
and fuel economy are largely bound up with a soundly 
designed and easily adjusted fuel pump, atomiser, 
and governor gear. A brief description of these 
integral parts of the Vickers-Petters engine is therefore 
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of interest. Fig. 3 shows in diagrammatie form the 
complete fuel system for a single-cylinder engine. 
In maulti-cylinder engines there are separate fuel 
pumps and injection systems, with a common governor 
control. The fuel oil is fed from the storage tank 
through an oil heater—if required—to the suction 
valves of the fuel pump. The fuel pump plunger A 
is operated by the lever B, which receives its motion 













FIG. 2 


from the fuel cam C, which is mounted adjustably 
on the main crank shaft. The stroke of the pump is 
constant, but the amount of fuel sprayed into the 
cylinder through the atomiser D is determined by 
the governor, which opens a control valve before 


the end of the pump stroke and by-passes the surplus 
fuel back to the fuel tank. 
see Fig. 3 


The governor unit is of the standard 
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are so arranged that after the fuel pump plunger has 
travelled a portion of its stroke, the control valve 
into action and cuts off the flow of fuel, 
which otherwise would have been delivered to the 
atomiser. The position of the stroke at which cut-off 
takes place is varied by the governor, which thus 
keeps the speed of the engine constant under a varying 
load. On its wav to the atomiser the fuel 


comes 
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AUXILIARY LIGHTING SET-—-VICKERS - PETTERS 


through a special pipe line strainer, and another 
auxiliary strainer is fitted in the atomiser itself. The 
fuel is sprayed by being passed through a nozzle, 
in which holes of a fine gauge are drilled. The action 
of the valve is fully automatic and the needle valve 
is held in its seat by means of a spring, the load 
exerted by which can be adjusted. The spring is 
usually set so that the valve opens with a fuel pres- 





RAPID STARTING — 5G! 32 
BURNER T rr 
sae. ©. > 
- p , 
« ’ 
= 
Nom weater 
7 + Pp 
35 id 
mo 
rn 
* 6 a 
=e Bo 
« ¢ St ~y 
f 1m Ape . N 
rl =| PEF. \ 
f/m, ts ~~ a 
Litt - d = 
4 Bes } . ait 
~ “* e . 
“ . 
24 
4c 4 . . 7,2 ) 
s 2 
\ 
| 
| 
wan 8 


FIG. 4 


centrifugal type, and is bevel-gear driven from the 
crank shaft. As the speed of the engine increases 
and the weights move outwards, the motion is trans- 
mitted through the governor lever F and the link rod 
(i, and is made to rotate the helical cam plate H. 
The adjusting set screw K on the control valve tappet 
lever [ is arranged so as to make contact with the con- 


trol valve spindle of the fuel pump. The clearances 





70 B.H.P. HEAVY OIL ENGINE-VICKERS - PETTERS 


sure of about 8001b. per square inch. A_ small 
amount of fuel oil is allowed to leak past the needle 
valve spindle, and serves to lubricate it, any excess of 
oil being drained back to the fuel tank by a pipe 
coupled to the end of the atomiser. In order to stop | 
the engine a special valve is fitted in the fuel pipe 
line between the pump and atomiser. By opening 
this valve, all fuel oil delivered by the pump is by- 








passed to the fuel tank, and the engine deprived 
its fuel immediately shuts down. 

Other interesting details are those connected wi 
the starting of the engine. The single-cylinder engin, 
are fitted with a hand-starting valve, and all mul: 
cylinder engines are provided with the mechanical|, 
operated starting valve system, illustrated by dra 


ing Fig. 6. It will be seen that the starting cam 
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FIG. 3 FUEL SYSTEM 


crank shaft. 
lever it 


mounted on the and by means of 

movable starting transmits motion to the 
starter valve designed to admit compressed air into 
the engine cylinder. At the cylinder itself an auto 
matic non-return valve is fitted. When the starting 
handle is placed in the starting position, the lowe 
valve is held open during the portion of the strok: 
over which starting air is required, and the air enter- 
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FIG. 5 CROSS-SECTION OF ENGINE 


the cylinder through the inlet valve. When the 
handle is moved into the running position, the 


starting lever is put out of action, and the valve 
remains closed. Another aid to quick starting is the 
rapid-starting burner shown in Fig. 4. The burne 
takes its oil supply from a special paraffin tank, and 
air for combustion is taken from the main starting 
air receiver at 20 lb. to 25 lb. per square inch pressure. 
The flame of the burner is directed on to an ignition 
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fitted into the cylinder head almost opposite 


a 
fuel atomiser. An alternative method of fur- 
nishing the additional heat which ensures good and 
quick combustion for the first few injections of fuel 
during the starting period is to use a low-voltage 
electric heating plug. Such a device takes the place of 
the burner and the ignition tube, and it can readily be 
operated from a battery and a small charging dynamo. 
The illustration Fig. 7 shows one of these plugs. 
It consists essentially of a heat-resisting body, which 
is screwed into a pocket in the cylinder head. A central 
electrode passes through the body and is insulated 
from it by mica washers, and is secured by a gland 
nut. The heating coil is connected between the central 
electrode and the plug in a simple mechanical manner. 
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the absorbent material. At the end of this operation 
the piston is returned to the top of its stroke. The 
volume of CO, absorbed represents a diminution in 
the volume of gas originally in the chamber C, and 
of the air or other inert gas originally in the chamber 
A. This diminution results in a fall of pressure within 
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angles to it, a scale is fixed, whereby the amplitude 
of the free end of the reed, when vibrating, can be 
measured. The pillar can be rotated about a vertical 
and a horizontal axis, both motions being provided 
with scales. The whole device is carried by a spanner- 
like arm, the end of which can be fixed under a nut 
on the machine, the vibration of which is to be inves- 
tigated. With the adjustable clamp in its lowest 
position, the instrument is set up in such a way that 
the spanner arm is at right angles to the shaft of the 
machine under test, the pillar vertical and the ampli- 
tude scale parallel with the spanner arm. In this 
condition the adjustable clamp is moved upwards 
on the pillar until the reed is vibrating with its 
maximum amplitude. Should the vibration of the 
machine under test not have its maximum value in 
the horizontal plane, the amplitude of the reed will 
be found to increase when the pillar is rotated about 
its vertical or horizontal axis, or both. When the 
maximum amplitude is found, the edge of the ampli- 
tude scale at the top of the pillar will indicate the 
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FIG. 6 STARTING SYSTEM VICKERS - PETTERS 


When current is passed through the coil, it is raised to 
Each plug is 
designed to take about 30 to 35 ampéres at a pressure 
of 4 to 6 volts. The electric heating plug is fitted 

} the atomiser, so that the fuel sprayed to the 
centre hole in the atomiser nozzle is directed right 
on to the heated coil. 

From tests which have been made with the “C” 
type engine we learn that the fuel consumption at 
full load varies from approximately 0.43 lb. of oil 
fuel per brake horse-power hour in the larger 
sizes to slightly higher consumptions in the case of 


a glowing heat in about half a minute. 


op} osite 


the smaller sizes of engines, whilst the amount | 
of lubricating oil used is reported to be approxi- 
mately 50 per cent. less than that used in the 
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ELECTRIC HEATING 


ordinary type of hot bulb motor or in a well-made 
° . = ° e . | 
four-stroke cycle engine of a corresponding horse- | 
power. | 


KELVIN, BOTTOMLEY AND Batrp, Lp. 


A very wide range of interesting exhibits is to be 
found on the stand of Kelvin, Bottomley and Baird, | 
Of the devices and instruments 
invented by the late Lord Kelvin, several are shown 
in the forms which they have assumed with the passage 
of years. Among the other exhibits on the firm’s 
stand is Boulton’s patented ‘‘ econometer ” for analys- 
ing flue gases for their carbon dioxide content. The 
device shown diagremmatically in Fig. 8 consists 
of an inner and outer metal casing packed with cork, 
and containing a water jacket surrounding two cham- 
bers A and C, one containing any convenient dry 
absorbent, and the other a piston provided with a 
graduated stem. The chambers A and C communi- 
cate with each other at P and Q. An inlet R and an 
exit 5 are arranged in connection with the chamber C, 
and a sensitive manometer M is fitted as indiceted. 
A valve, not shown, controls the passages P, Q, R 
and 8S. With the piston at the bottom of its stroke | 
and the pesseges P Q closed, a charge of the gas to be 
sampled is drawn in through the inlet R, the outlet 8 
meanwhile being open to the atmosphere. With the 
piston at the top of its stroke, the passages RS are 
now closed and the passages P Q opened. The piston 
is then moved down and up once or twice, and the 
gas as a consequence is caused to circulate through 
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the chambers. The piston is therefore lowered until 
the manometer indicates the original pressure. In 
this condition the volume of piston-rod introduced 
into the chamber C represents the amount of CO, 
absorbed, which amount can be read off as a per- 


centege on the graduated rod. The precautions taken 

















FIG. 9-THE VIBROMETER -K.B.B. 


to insulate the chambers are designed to prevent the 


pressure of the gaseous contents from being influenced 
during a test by outside sources of heat. It is claimed 
that the device, with ordinary care, can indicate the 
CO, percentage in a sample to within a quarter of 
1 per cent. 

The vibrometer—Fig. 9 firm's 


another of the 
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FIG. 12—HEATING AND VENTILATING UNIT—K.B.B. 


direction of the maximum resultant vibration. From 
the free length of the reed, as measured against the 
scale on the pillar, the frequency of the vibration 
can be deduced, and by the amplitude of the loaded 
end a measure of the magnitude of the vibration is 
afforded. The instrument weighs 2lb., and it is 
claimed that its mass is not sufficient sensibly to 
affect the existing vibration in the machine tested 
or to introduce any lag. 

A new type of heating and ventilating unit for 
ship’s cabins is exhibited by the firm, and is illus- 
trated in Fig. 12. Each cabin is equipped with one 
of these units, which is under the individual control 
of the occupant. The unit electric 
heater, and an electrically driven fan drawing its 
air supply through an opening in the cabin bulkhead. 
The switch has four positions giving :—Fan off ; 
fan on, cold air; fan on, low heat; fan on, full heat. 
The arrangements are such that the heater cannot 
be set to work unless the fan is running, a precaution 
which prevents waste of energy and renders impossible 
the overheating of the apparatus. The delivery 
nozzle shown in the engraving is adjustable by the 
occupant to permit the fresh air to be delivered in 
various directions. In most cases, nothing more than 
a 5in. hole in the cabin bulkhead is required for the 
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FIGS. 10 AND 11 


exhibits, is intended for the detection and investiga- 
tion of vibration produced in or by high-speed turbine 
or other machinery. Its action is based on the 
resonence of a thin reed, which is weighted at the 
top end clamped at the foot, and restrained inter- 
mediately by means of an adjustable clamp on a 
graduated pillar. On top of the pillar and at right 
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installation of the unit. The electrical 
quired is obtained from the ship’s electric light mains. 
Contrasted with the usual group system of heating, 
the unit the makers claim, economises in 
initial and running costs by avoiding the necessity 
for the provision of expensive trunking, which often 
requires the ship’s structure to be cut away exten- 
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sively, and by providing individual control. thereby 
avoiding compulsory use and reducing stand-by 
losses. In addition, the system, it is stated, econo- 
mises weight and is noiseless in operation. 

Since the ** Pneumercetor ”’ tank gauge was intro- 
duced some six or seven years ago, it has been con- 
siderably developed, and its applications extended. 
When we first saw it at the Glasgow Engineering 
Exhibition in 1919, its primary object was to enable 
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frozen. In such circumstances, repeated operation 
of the air pump results in gradually increasing readings 


It is clear that no matter where or at what distan 
from the boiler the gauge is situated, the differen: 





on the gauge. The gauge may be connected to an | of level of the water in the columns F G will reprodu 
annunciator operated electrically by the mercury | the distance of the boiler water level from the leve 
column and indicating predetermined maximum, | of the weir edge in the chamber A. Consequently, 


minimum or other levels. 

If the tank is under pressure or vacuum, the top 
of the mercury column of the gauge is permanently 
connected by a small pipe to the space above the 
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FIG. 13—-PNEUMERCATOR DISTANT BOILER 


the level of oil in a fuel tank afloat or ashore to be 
read accurately on a gauge situated at any distance 
from the tank. It has now been developed, not only 
to measure the quantity of any kind of fluid in a 
tank—such as ammonia or acid in the tanks of a 
chemical works—but also to measure the draught of 
a ship, the depth of a river, the state of the tides, the 
depth of water in a dock, and in many other directions. 
A particularly interesting application is the use of the 
system for reading at any distance the level of water 
in a boiler or group of boilers. 

The system consists of a balance chamber placed 
at the bottom of the tank and connected by any 
length of small solid-drawn air piping to a control 
valve, whereby the chamber may be placed in com- 
munication with an air pump—Fig. 10, A—or with 
a graduated mercury gauge—Fig. 10, B. The balance 
chamber is provided with a sharp-edged orifice, the 
level of which forms the datum line for the measure- 
ments. When the gauge is being graduated, allow- 
ance is made for the height at which the orifice edge 
stands above the tank bottom. When a measurement 
is required, the pump is given a few strokes to drive 
the liquid in the balance chamber down to the level 
of the sharp edged orifice. Excessive pumping merely 
results in the surplus air being expelled through the 
orifice to escape by bubbling upwards and does not 
affect the reading obtained. With the balance 
chamber charged with air to its full capacity, the air 
pressure inside the chamber is that ccrresponding 
to the static head of the liquid in the tank. When 
therefore the control valve is operated to connect 
the balance chamber with the mercury gauge, a 
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FIG. 14--BEHM TIME-INTERVAL RECORDER 


reading of this s obtained on the gauge. 
From a knowledge of the specific gravity of the fluid 
in the tank the can be scaled to read this 
pressure in terms of depth of fluid. If the tank has 
parallel sides, the pressure may be converted into 
terms of weight independently of the specific gravity 
of the fluid, a method of working of great value when 
the fluid is one which changes its specific gravity 
with change of temperature. The reading given by 
the gauge is at all times independent of the tempera- 
ture of the air in the connecting pipe line. It is of 
interest to note that the system gives an indication 
of the fact when the contents of a tank 
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liquid in the tank. The method of applying the 
** Pneumercator " system to a ship for measuring 
her draught is illustrated in Fig. 11. Due allowance 
is made when the gauge is being graduated for the 
height of the sharp-edged orifice above the keel 
level. There may be one belance chamber forward 
and one aft, connected to two gauges placed side by 
side at any convenient point on the ship. Alterna- 
tively, the mean draught of the ship may be 
obtained from a balance chamber placed at the middle 
of her length. In this case the gauge may be graduated 
to read directly in terms of tons displaced. 

The * Pneumercetor” distant boiler water gauge 


represents a development which is perhaps best 
considered as a separate invention. A “datum 
chamber ’’——-A, Fig. 13—provided with radiator fins 
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FIG. 15-—-BEHM ECHO - DEPTH - SOUNDER 


is connected at B to the steam space of the boiler, 
and by two pipes C D to a divided header E from 
which rise two sight glasses F G, connected by a 
second header H at the top. The pipe D is joined at 
J to the water space of the boiler. Inside the 
chamber A a sharp-edged weir is situated at a point 
between the outlets to the pipes C D. By the opera- 
tion of the various valves attached to the parts, the 
system can be charged with water with a small 
quantity of air trapped in the header H and the upper 
portions of the tubes F G. As originally primed, the 
water rises in the tubes C D to the level of the water 
inside the boiler. Subsequently, however, radiation 
from the chamber A causes steam to condense therein, 
with the result that water collects in the pipe C 
and the chamber A up to the level of the top edge of 
the weir. The water formed by any additional con- 
densation returns to the boiler down the pipe D, 


l'on the stand of Boulton and Paul, Ltd., 


the reading afforded by the columns F G replaces t! 


between the points B J. A change in the boiler pre 
sure does not affect the difference of level in t! 
columns F G, for the two levels are influenced equal! 
by any expansion or compression of the air trappx 
at the tops of the columns, and in the header H. 





the position of the scale on the gauge. Thus, a ri 


reading of an ordinary gauge fixed to the boil: 


change in the boiler pressure does, however, affect 


of pressure compresses the trapped air and causes 


| the levels in the two columns to rise through equ 
amounts. Means are therefore provided for adjust 
| ing the zero of the scale against the level of the wate: 
in the column G. 
variations in the boiler pressure can be greatly reduc« 
or rendered, practically speaking, quite superfluo: 
by making the column G of large diameter. Moderat 
changes of boiler pressure, as a result, produce 
negligible change in the level inside this column. TT) 
| tube F is an ordinary gauge glass, but the tube 
because of its size, is made of metal. The level in t! 
tube G has therefore to be read on a sight glass K 
communicating with G and the header H. It 
claimed for this gauge that it not only permits th. 
boiler level to be read at the most convenient point 
but that it enables gauge glasses to be used unde: 
conditions of temperature and absence of surging 
which are such as greatly to prolong the life of th 
glasses. 

Of all the exhibits on Messrs. Kelvin, Bottomley 
and Baird’s stand, none is likely to attract greate: 
| general interest than the Behm echo-depth-sounde 
This device, the invention of a German physicist 
| Herr Behm, of Kiel, is designed to enable sounding 
| to be made at sea by noting the time interval taken 
| by a sound to travel from the surface to the botton 
| and thence to return as an echo. The true basis of 
| the invention is an instrument Fig. 14-—capable of 
| meesuring intervals of time down to the thousandt! 
part of a second. This instrument is placed at any 
point on the ship and is connected to a firing head ani 
two microphones. When the firing head control on 
the instrument is operated, a cartridge is ejected 
from the ship’s side. This cartridge is fitted with 
delay action fuse, and explodes when it has descended 
through a few feet of water. The noise of the explo 
sion is caught by one of the microphones, which 
operates a relay thet starts the action of the time 
interval recorder. The from the bottom 
shortly afterwards received by the second micro 
phone, which acts to stop the recorder. From the 
known velocity of sound in water, the scale of the 
recorder may be graduated to read directly the 
sounding in feet or fathoms. From Fig. 15 it will be 
gathered that the two microphones are placed low 
|down inside the hull on opposite sides, and that 
reliance is placed on the shielding effect of the hull 
to prevent the echo-receiving microphone from operat 
ing under the influence of the sound of the explosion. 
which sets the starting microphone to work. In some 
instances such shielding action not available 
cannot be relied upon. When such is the case, th 
echo-receiving microphone is fitted with an arrange 
ment which momentarily throws it out of action when 
the cartridge is fired. The device is applicable to 
| soundings or measurements vertically or horizontally 
| in water or in air. It was employed, we understand, 
during the trials of the reparations Zeppelin airship 
|ZR3 before she left Germany, and gave a satis 
| factory account of itself when the vessel was travelling 
at all speeds up to 62 miles an hour. 
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echo 


is 
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BouLTON AND Pau, Lrp 


As at previous shows, the most impressive exhibit 
of Norwich. 














FIG. 16—-PORTABLE PUMP-—-BOULTON AND PAUL 


Is 


a water lifter of the band type, made under 
the Caruelle patents, but these machines are ,s0 





the level in which remains at the boiler water level. 


familiar to our readers as to need no detailed de- 


This movement of the scale to meet 
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ceription. The big set exhibited is shown at work | ment’s supervision. This device, while it employs but those of the switch E can be moved round the 
raining 11,500 gallons of water per hour, and there | the same principle as the Behm apparatus described | periphery of the switch disc by means of the head F, 
are also some smaller standard models. above, differs considerably from it in several important | ea scale end pointer G providing a measure of the 

je most novel exhibit on this stand is the Lowrev- | details, the chief difference lying in the adoption of | displacement given to the brushes. It will be seen 
Turbo portable pumping set shown in Fig. 16 an indirect method of measuring the time interval | that no sound will be heard in the telephones unless 
which is @ development of a portable pump made by | between the sound impulse and the receipt of the echo. | the switch E opens the telephone circuit at the instant 


this firm for the past fourteen years. It is intended 
e as a small fire-engine for factories or country 


fot 
houses, but can, of course, be used for a variety of 
ot! purposes. The set comprises a petrol engine 


directly connected with a turbine pump, end mounted 


on two-wheeled trolley, so that it can be easily 






Telephone 
Receivers 


A diagram of the Admiralty system is given in 
Fig. 17. The sound transmitter A fixed to the 
bottom of the ship consists of a stainless steel casting, 
with a diaphragm about 5in. in diameter, turned from 
the solid cast A gun-metal casing attached 
to the casting indicated in Fig. 18— 


metal. 


encloses as 




















FIG. 17 


moved about. The engine is one of the standard units 
made by the firm, and develops from 4 to 5 horse- 


power. It has a single cylinder 3jin. in bore by 4}in. 
stroke, and runs at 1000 revolutions per minute. The 
ignition is of the high-tension magneto type, the 


bearings are lubricated by means of a pump, and 
there is a Solex carburetter. The pump is of the 
six-stage type, with @ cast iron casing and gun-metal 
impellers. It will be noticed that the engine is covered 
with a sheet metal casing, and there is a metal “* dash- 
board’ for carrying the petrol tank, pressure gauge 
and magneto switch. A by-pass on the main pump 
is used for supplying cooling water to the cylinder 
jacket. This set will deliver 80 gallons a minute 
against a pressure of 40 lb. per square inch, and will 
throw an effective fire jet to a distance of 55ft. through 
jin. nozzle. The total weight is 700 lb. 

Besides the standard 14 kilowatt Electolite lighting 
set, the design of which has now been standardised 
for over six years, and some self-oiling double-acting 
pumps, there is a new 4 kilowatt Electolite Major 
et, which is really a two-cylinder counterpart of the 
smaller engine. In this set the component parts are, 
as far as is possible, similar to those of the 14 kilowatt 
engine, so as to minimise the stock of spares which 
an agent has to keep. 
HuGHES Son, Lrp. 


HENRY AND 


On the stand of Henry Hughes and Son, Ltc., of 
99%, Fenchurch-street, E.C. 3, one of the principal 
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FIG. 18—SOUND TRANSMITTER 


exhibits is the echo-sounding machine, designed and 
patented by the Admiralty Research Department, and 
constructed by Messrs. Hughes under that Depart- 


ECHO - DEPTH - SOUNDER, ADMIRALTY SYSTEM 








Water Level 


when the hammer descends on the transmitter 


diaphragm, or at the instant when the echo of the 
sound so emitted returns from the bottom of the sea. 
In use therefore the brushes of the switch E are given 
a positive displacement until the sound of the echo 
is heard in the telephones. 


The dise G is graduated 








FIG. 19 


an electro-magnet, which, when energised, draws a 
hammer upwards against the compression of a spring. 
When the circuit is broken, the hammer descends 
against the diaphragm and causes it to vibrate at a 
frequency of 1250 per second. The breaking of the 
circuit is controlled by a one-eighth horse-power motor 
B running at 1800 revolutions per minute. The 
speed of this motor is preserved constant within 1 per 
cent. by a centrifugal friction governor, which is 
effective even when the supply voltage varies con- 
siderably. Through ten-to-one reduction gearing 
the motor drives the switch C, consisting of a disc 
with an insulated strip. Three times per second the 





ECHO -RECEIVING APPARATUS. H. HUGHES AND SON 


to convert the angular displacement of the brushes 
into a direct reading of the depth in feet or fathoms 
The pointer of this scale is adjusted to correct the 
error—greatest in shallow water—arising from the 
horizontal separation of the transmitter and the 
hydrophone. In addition, provided for 
correcting the effect of changes in the draught of the 
vessel. 

In Fig. 19 we give a view of the receiving appa- 
ratus as installed in a water-tight case on the navigat 
ing bridge. The handle F—Fig. 17—projects out- 
side the case and a glass window in the door enables 
the scale G to be read. A recording apparatus o 


means are 


DIAGRAM SHOWING COMPARISON OF SOUNDINGS OBTAINED 
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FIG. 20—COMPARISON OF SOUNDINGS 


circuit is broken, each time for an interval of about 
0-0025 second, and as a consequence the transmitter 


diaphragm is struck by the hammer at a regular | 


period of one-third second. 

On the side of the ship opposite the transmitter ts 
a hydrophone D, of the usual type employed in con- 
nection with submarine cables, consisting of a micro- 
phone enclosed in a rubber body and immersed in 
water. The hydrophone is connected through a 


repeating gear can be attached to the side of the case. 
The second-named attachment enables the reading 
to be repeated automatically in the captain's cabin, 
chart room or elsewhere, either visually or aurdally. 
A form of lamp receiver has been developed for 
repeating the reading which consists of a board carry- 
ing three vertical rows of nine lamps each. The 


| depth is indicated by the lighting up of one lamp in 


| each row. 


battery and a transformer with a pair of telephone | 


receivers. By means of a switch E on the same shaft 
as the switch C, the telephones are short-circuited, 
except for a brief interval once per revolution, when 
one of the switch brushes passes across an insulated 
strip. The brushes of the switch C are fixed in position, 


This lamp receiver is also provided with 


terminals for an extra pair of telephones, in order that 
the receipt of the echo may be noted and checked. 
In Fig. 20 we reproduce a chart taken over a period 
of about three hours, showing a comparison of the 
soundings taken with the Admiralty echo gear, and 
| the ordinary lead and line apparatus. 


It will be noted 
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that in general the echo gear gives a lesser depth 
than the ordinary apparatus, and therefore that any 
error in its re&dings is, if anything, on the side of 
safety. 


CLEWS PETERSEN COMPANY. 


One of the most interesting features about the 


piston rings exhibited by the Clews Petersen Piston 
Engineering Company, of 


Ring and West Heath 




















for the gear is worked by promoting and stopping | is claimed, a marked success in ships’ deck winches, 


the flow of current in the permanently closed circuits. 
| An important advantage of the system therofore is 
that no sparking and burning of the contacts can occur. 


| The first equipment was installed on the Mississippi | 


of the Atlantic Transport Line in 1914, and it has been 
in continuous operation ever since. 

The speed control of series wound motors for crane 
and lift work has always been a somewhat clifficult 
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FIG. 21-METHOD OF MAKING CLEWS PETERSEN PISTON RINGS 


Works, Mill-lane, West Hampstead, is the process by 
means of which they are manufactured. Each of 
these rings is in the form of a double coil round the 
circumference of the piston, so that the possibility 
of leakage at the joint is minimised as far as is pos- 
The rings are cut from an ordinary pot 
casting, in the lathe, but instead of parting them off 
in the usual manner, the tool is given a slight travel, 
so that when the pot has made one revolution the 
front edge of the parting tool is opposite the rear edge 
of the start of the cut—as illustrated at A in Fig. 21. 
A relieving.device then comes into operation, and the 
tool is withdrawn during a short part of the revolu- 
tion. The groove is not cut right through the thick- 
ness of the pot, so that the ring remains attached to 
the casting. Another parellel groove is next cut, but 
the relieving gear is put out of action, and the end of 
the cut is made to overlap the start—as shown at B. 
Then, when the interior of the pot is bored out to 
meet the bottoms of the grooves, a series of rings, 
such as that shown at C, will be produced. The ring 
is next placed in a jig and gaps are cut in it, as 
indicated at D D, so that it emerges as a double coil 
helix with a sharp step or bridge opposite the two 
ends of the coil. The faces of the bridge and ends are 
so aligned that when they are closed together a close- 
fitting joint is made. The two coils of the helix are, 
however, open to the extent of the width of the part- 
ing tool. For this reason the two ends of the coil are 
threaded past the middle turn, in opposite direc- 
tions, so that the helix is inverted. In this condition 
any arris left by the parting tool can be easily re- 
moved. The ring is then pulled open axially to give it 
a slight permanent set, and is finally re-inverted. The 
set then has the effect of keeping the parted faces 
tight together. It will be readily appreciated that 
these rings are much more likely to make a gas- 
tight joint than are the old-fashioned single-coil rings. 


sible 


LAURENCE, Scott AND Co., Lrp. 
The Donkin Scott direct -ecting electric steering 
gear—es shown in Fig. 22—is one of the exhibits 


problem, and in this connection the Scott patented 
floating brake system of considerable interest. 
A crane motor with the necessary arrangements fitted 
is shown in Fig. 24. Laurence, Scott and Co. contend 


Is 


The brake is controlled by a small shunt winding, 
which is used for full lifting and lowering, and a h 


wy 
series winding, which when energised attracts the 
steel armature against the pressure of springs, thus 
taking off the brake. The * floating ”’ or slow speed 


steps of the controller, with the starting resistance jn 


circuit, are arranged to divert current from the series 
winding of the brake to such a degree that the pressure 
of the springs begins to overcome the opposing iiag- 
netic force and partially applies the brake. In this 
condition the brake is floating ; the speed of the motor 
depending upon the amount of current diverted from 
the series winding of the brake. The floating action 
of the brake on any braking step of the controller 
is nearly independent of the amount of load lowered, 
The action is self-corrective—so much so, in fact, 
that the braking surfaces can be treated with plum) ago, 
so as to diminish the coefficient of friction wit|out 
appreciably affecting the speed control effect of the 
brake. The automatic floating action of the brake 
is said to be remarkably even and steady, for if the 
friction of the brake increases the current taken 
by the motor, and therefore that in the brake coil, 
also increases, with the result that the brake is slig!itly 


eased. If, on the other hand, the friction decreases, 
the current in the brake coil decreases, and the braking 
action automatically increases. The action is, there- 
fore, self-corrective, and the lightest and heaviest load 
can be lowered gently to the ground. For wharf 
and similar cranes having long lifts this brake is 
usually combined with a centrifugal brake, which 
prevents excessive speed when lowering all loads. 

A barrel type starter combined with an electric 


motor—as shown in Fig. 25—is another of Laurence, 
Scott and Co.’s exhibits. As these starters are fitted 
with a free handle overload device, they are equivalent 
electrically to the usual combination of starter with 

















FIG. 24-—-CRANE MOTOR WITH FLOATING BRAKE--LAURENCE, SCOTT AND CO. 


that no simple method has hitherto been developed 
for controlling the lifting speeds of crane and lift 
motors at light loads and the lowering speeds at 
all loads in an entirely satisfactory manner. All the 








a separate overload circuit breaker, but they are 
more compact. They are entirely constructed on the 
metal and mica principle, and all the connections 
are visible, and may easily be attended to from the 








FIG. 22--DONKIN 


of Laurence, Seott and Co., Ltd., of Norwich, but 
as this gear has already been described in THe Enat- 
NEER we need say little about it, béyond the fact 
that its outstanding advantage is that no make and 


break of the current takes place during its operation, 


SCOTT ELECTRIC STEERING GEAR 





difficulties of the rheostatic braking system and the 
potentiometer svstem are said to have heen overcome 
by the use of a combined electro-magnetic and mccha- 
nical control system. The dise type of brake on which 


this floating brake system is based has proved, it 





FIG. 23—-ELECTRIC WINCH LAURENCE, SCOTT AND CO. 


front of the starter. In the event of a failure of the 
supply the barrel of the controller returns automatic- 
ally to the off position under the action of a spring. 
The circuit breaker is operated by a cam on the barrel 
through an arm and catch, which form part of the 
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overload device. This circuit breaker is connected | preferred, however, the main controllers may be]|two scales calibrated to give direct readings of CO 
in circuit with the opposite pole to the barrel, and is | fixed all together in the deck-house or below deck, | and CO, percentages respectively, the standard ranges 
arranged to close just after the first step on the barrel| the master controller being on the winch. The] being 0-20 per cent. CO, and 0-10 per cent, CO, and 
and to open just before that step, so that the make | Laurence Scott contactor control gear is said tc have | a two-way switch enables readings of either CO, or 


and break always take place on the breaker and 
under the action of a powerful magnetic blow-out. 
An erload trips the catch which holds the circuit 
breaker, irrespective of the position of the hand wheel, 
that it is impossible for the operator to prevent 
being broken at overload. In 
controllers the barrel itself 


80 
the rreuit 
the se of the smallest 


times of 











FIG. 25- MOTOR AND STARTER LAURENCE, SCOTT 


forms the circuit breaker, but it is able to fly back 
independently of the hand wheel when it is released 
These starters are of the single pele 
type, but all the others are double-pole starters, as 
above. As shown in the drawing—Fig. 
26 steps can be provided on the barrel for shunt 
regulation, and these steps are arranged to follow 
in rotation after the starting steps, so that the motor 
The no-volt device is | 


by an ov erloed. 


deseribed 


always sterts with a full field. 
made to hold the barrel at any one of these steps. 
A typical electric winch, as shown by Laurence, 
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FIG. 26--BARREL TYPE MOTOR STARTER 





Scott and Co., is illustrated in Fig. 23. The makers | 
claim that this is the only electric winch in which 
the whole of the working parts, including all the brake | 
gear, are enclosed and water-tight. There are no) 
rubber joints, and in order to prevent rusting all 
‘over studs are made from brass or phosphor-bronze. 
Contactor control gear is combined with the winch, 
the controller being enclosed in a water-tight case on 
the winch, whilst the resistances are housed in the 
winch casing. The only wiring required consists of 
two cables from the engine-room to the winch. If! 


x 
proved a great success on a large number of ships. 
The speed at which the resistances are cut out cannot 
be increased to a dangerous value by the manipula- 
tion of the hand wheel, and it is possible for unskilled 
men to operate the winches successfully. 





|absorbents or fragile glass work. 


| in the circuit the spirals become heated and part with 


|} consequently their resistance, depending upon the 


| The CO, and CO meters are both connected to the 


THE CAMBRIDGE INSTRUMENT COMPANY. 


Among the exhibits of the Cambridge Instrument 
Company, of 45, Grosvenor-place, S.W. 1, are com- 


bined CO, and CO indicators and recorders, draught | « tect ” positions 


and pressure gauges, apparatus for the measurement 
of temperature, automatic temperature regulators, 
electrical testing sets, and various other instruments 
for mechanical and 
ments. The CO and CO, indicators operate on the 
electrical principle which does not call for chemical 
Since the instru- 


electrical engineering measure- 

















FIG. 27- CAMBRIDGE CO METER AND FURNACE 


ments are robust and need little attention, they are 
well suited for use on board ship. There are indicat- 
ing, recording and combined indicating and recording 
outfits for one or more points. A simple indicating 
outfit consists of a CO meter panel—as shown in 
Fig. 27—-connected to an indicator together with 
a CO, meter, soot filter and aspirator. Current for 
working the apparatus is obtained from a four-volt 
accumulator. After passing through the soot filter, 
the flue gases are washed and cooled by passing 
them through a bubbler, which forms part of the 
aspirator, and are then drawn past the CO, mete 

shown in Fig. 28. This CO, meter contains two 
identical spirals of platinum wire, enclosed in separate 
cells in a metal block ; one cell containing air satu- 
rated with water vapour, whilst the other is open to 
the flue gas. These spirals form two arms of a Wheat- 
stone bridge circuit. When an electric current flows 


heat to the walls of the cells, their temperature, and 


thermal conductivity of the gases surrounding them. 

Changes in the percentages of CO, in the flue gas 
surrounding one of the spirals causes changes in the 
conductivity of the gas, and consequently changes 





CO percentages to be obtained at will. 

When it is desired to measure CO, and CO per 
centages at a number of points, a soot filter, CO, 
meter, and CO meter, together with the other appa- 
ratus that is necessary are supplied for each point, 
but two, or alternatively three points, can be con- 
nected to one indicator. This indicator is similar 
to the single-point instrument, and the multi - way 
switch is provided with numbered positions corre- 
sponding to the various meters and with “ off”? and 
Alternatively measurements of CO, 
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FiG. 29--ARRANGEMENT OF CO AND CO, METERS 


and CO percentages and of the temperatures of the 
flue gases at either one or two points can be obtained 
on one indicator. 

A simple recording outfit comprises CO, and CO 
meters, connected by leads to a two-point thread 
recorder, together with a soot filter, aspirator and an 
accumulator to provide the current. The recorder 
consists of a moving coil galvanometer, and _ its 
pointer is automatically depressed once every minute 
on to an inked thread which it forces down on to the 
chart, fixed on a drum which rotates once in every 
twenty-four hours. The record is thus traced out 
in the form of closely spaced dots, and pen friction 
is entirely avoided. The record for the past few hours 




















FIG. 28—CO, 


METER 


in the galvanometer deflection. After passing the 
CO, meter—see Fig. 29—the gases are next directed 
into one cell of the second meter of similar design to 
the CO, meter, and into a small electrically-heated 
furnace, where any carbon monoxide present is con- | 
verted into CO,, and any hydrogen and methane 
into CO, and water. Finally, the converted gases are | 
passed through the second cell of the second meter and 
back to the aspirator. The meter therefore measures 
the increase in the CO, content of the gases, caused by 
their passage through the furnace. This increase 
depends upon the amounts of CO, hydrogen and 
methane originally present, and is shown on the indi- 
cator scale as a percentage of the combustible gases. 
As the gas passes in succession through both meters 
only one soot filter and one aspirator are required. 





Fig. 30. The 


indicator shown in indicator has 

















FIG. 30—CO AND CO, INDICATOR 


is always visible, and the actual reading at any moment 
can be seen on an engraved scale fixed over the pointer. 
Two differently coloured threads are brought in 
turn under the galvanometer pointer, the connec- 
tions being automatically changed when the thread 
is changed, and two independent records are thus 
obtained on one chart. The charts give readings 
directly in terms of percentages of CO, and CO, and 
the standard ranges are 0/20 per cent. CO, and 0/10 
per cent. CO. When measurements of CO, and CO 
percentages and temperatures are desired at one point 
a three-point recorder is supplied. This recorder is 
fitted with a triple-thread frame, giving three in- 
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dependent records of different colours on one chart. 
The mechanism enclosed in a fume-proof and 
moisture-proof metal case, which can easily be fixed 
to a wall or other support. The recorder is also fitted 
with a push button “‘test”’ switch and rheostat, 
enabling adjustments to be made for any variations in 
the battery voltage. The metal-cased recorder is par- 
ticularly suitable for use in boiler-houses and on board 
ship, as the mechanism is protected from damage. 
Recorders are supplied to give one, two, four or six 
records on one chart, and a six-record instrument is 
shown in Fig. 31. 

Dial gauges for the measurement of draught up to 
pressures of 60in. of water are shown. They can be 


is 








FIG. 31—CAMBRIDGE SIX-THREAD RECORDER 
arranged to indicate directly the difference in pressure 
between two points as, for example, above and below 
the grate of a boiler furnace. 

Among other exhibits are examples of the firm's 
‘easy to read” dial thermometers, which are suit- 
able for use in connection with steam and refrigerating 
plant, xe. They are made to cover various ranges of 
temperature between the limits of — 20 deg. Fah. and 

550 deg. Fah., and on account of the long scale 
and distinct graduations may be employed. 
An illustration of these dial thermometers, as shown 
on the company’s stand, is given in Fig. 32. The 
operation of these dial thermometers is dependent 
upon the expansion, with change of temperature, of 


wide 


FIG. 32—CAMBRIDGE DIAL THERMOMETERS 
vapour from a volatile liquid. The bulb of the in- 
strument is exposed to the temperature to be 
measured, and is connected directly or by means of 
flexible tubing to a Bourdon gauge tube, the system 
being filled with the volatile liquid. Changes in 
the bulb temperature cause changes in the vapour 
pressure of the liquid, and the consequent move- 
ments of the Bourdon tube are communicated to a 
pointer moving over a calibrated scale. 
PETTERS, Lp. 

Petters, Ltd., of Westland Works, Yeovil, have a 
stand on which there is a representative collection of 
marine and stationary oil and petrol engines. 

The marine exhibits comprise a 16-20 brake 


| American epicyclic type of reversing gear ; another 
engine of the same class, but of from 24 horse-power 
to 28 horse-power, and a single-cylinder 8-10 horse- 
power The stationary engines are three 
magneto-ignition of 12-14 horse-power, 18-21 
horse-power, and 36-42 horse-power, the latter being 
the largest size made at the Yeovil works. There 


set. 


sets 


coil of high resistance wire, which can be projected 
into the combustion space and raised to a state of 
incandescence by a current of electricity, so that the 
first few charges of explosive mixture may be ignited. 
When the engine has got under way and the eylinder 
head has warmed sufficiently to maintain the 
explosions automatically, the wire coil is retr: ted 


up 

















FIG. 33-16-20 H.P. MARINE 


are also shown a 5 horse-power engine directly coupled 
with a 3-kilowatt electric generator; an 8 horse-power 
marine auxiliary set ; a 5 brake horse-power magneto 
type engine for petrol or paraffin; and one of the 
new 3 horse-power Handyman agricultural engines. 
Among the combined sets there are an Alpha-Petter 
electric lighting plant, an engine driving a force pump, 
































OIL ENGINE—PETTERS LTD. 


increase its life and t} 


the outstanding features 


into a in order to 
current is cut off. One of 
about these engines is their ability to run, apparently, 
indefinitely on light load, a feature which is of great 
value in a marine engine, as it may be required to be 
available at a moment's notice for manceuvring pu 
poses, and yet to run idle for long periods while th 


recess 






















































































FIG. 34--36-42 H.P. STATIONARY ENGINE—PETTERS LTD. 


and an 8 horse-power engine working a winch by 
Clarke, Chapman and Co., of Gateshead. 

Of these engines we illustrate—in Fig. 33—the 
16-20 horse-power marine set, from which it will be 
seen that the engine and reversing gear are mounted 
on one bed-plate. The engine is of the familiar 
two-stroke hot-bulb type, and is fitted with an electric 





horse-power twin-cylinder engine, fitted with an 


starting device. This apparatus takes the form of a 


boat is awaiting orders. The mechanical features ol 
these engines have been described before in THE 
ENGINEER, and thus do not require reiteration. In 
the case of the single-cylinder, 8-10 horse-power set, 
however, an innovation has been made in splitting the 
crank case longitudinally, so that the crank shatt 
can be lifted out of place vertically, instead of having 
to be drawn out endways, as was the case with the 
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previous model. The change has the obvious advan- 
tave that the engine can be installed on its bearers 
close up against a bulkhead with the crank shaft still 
re lily accessible. 

lhe line drawing-—- Fig. 34-—-shows a section 
through the eylinder of the 36-42 horse-power engine, 
which is of the surface ignition type, that is to say, 
it 's a two-stroke engine with a hot bulb. It has two 
cylinders 8in. in diameter by Yin. stroke, and runs 
at 450 revolutions per minute. In order to obviate the 


THE ENGINEER 


The engine illustrated in Fig. 35 is the 5 brake | 
horse-power stationary set, fitted with magneto igni- | 
tion, which is capable of running on either petrol | 


| or paraffin. In the case of this engine the main crank | 


shaft bearings are ring lubricated, while the big end of 
the connecting-rod and the cylinder are lubricated | 
by oil forced up by the compression pressure in the | 
crank case. The surplus oil runs back into a reservoir 


and is returned for service again. These engines are 
made in three sizes 


of 1}, 3 and 5 horse-power—and 
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FIG. 35-5 B.H.P. PETROL OR PARAFFIN ENGINE PETTERS LTD. 


delay in starting this class of engine when a blow 
lamp is used to heat the bulbs preliminary to starting, 
a special cartridge device is employed It is in the 
nature of a firework, which is slipped into a holder 
and lighted with a match. The cartridge fizzles, like 
a squib, and is quickly screwed into a hole in the com- 
bustion chamber, where it provides sufficient heat 
to start the first few explosions. It might be thought 
that the residue from the cartridge would provide 
meterial which would score the cylinder ; but accord 
ing to Messrs. Burstall and Monkhouse, the West 


minster consulting engineers, it is found, after several 
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FIG. 36-3 H.P. FARM ENGINE- PETTERS LTD. 





successive starts with the cartridge, that the small 
amount of residue produced is of a wholly innocuous 
nature. The same engineers have also commented 
favourably on the ability of the engine to run on 
light load without any special preparation, and found 
that it would do so even with a heavy fuel oil having 
a specific gravity of 0-942. The fuel consumption 
of these engines naturally varies with the size and 
the load carried ; but in the case of the 12-14 horse- 
power set, it has been proved to be 0-59 lb. of oil, 
having a calorific value of 19,460 B.Th.U. per brake 
horse-power per hour. The lubricating oil consump- 
tion is about 0-16 pint per hour. 


run at 750, 700 and 600 revolutions per minute re 
spectively. 

The 3 horse-power Handyman agricultural engine 

which is illustrated in Fig. 36—has already been 
described in THE ENGINEER in connection with several 
other shows, but that exhibited at Olympia is novel 
to the extent that it is fitted with a new form of 
silencer. The silencer can be seen, in the illustration, 
behind the cylinder, and takes the form of two dished 
castings, somewhat like soup plates. The two dishes 
are bolted together, face to face, with a distance of 
about * ,,in. between the flanges, while the exhaust 
pipe is screwed to the centre of one. The consequence 
is that the exhaust is discharged as a thin film which 
Is rapidly cooled by the atmosphere. We have not 
observed one of these engines running with the new 
silencer, but are assured that they are as quiet as the 
older type and show a saving in weight. 

In the case of the engine working the Clarke- 
Chapman winch, there is a countershaft driven off 
the crank shaft by toothed gearing. On this counter- | 
shaft there is a pinion meshing with the main gear 
wheel of the hoisting barrel, and the pinion is con- 
nected with its shaft through a friction clutch. The 
hand lever for controlling the clutch is also connected 
with the brake, so that it can be used for hoisting or 
lowering the load, while with the lever in the mid 
position the engine runs free. In order to provide 
for lowering the hook with no load there is also a 
chain drive from the countershaft to the barrel, which 
is controlled by a separate cone clutch and lever. The 
barrel arbor is extended beyond the side frame on 
the end opposite the engine to carry a warping 
drum. 





CLARKSON STEAM Morors. 


The patented thimble-tube boiler, examples of 
which are shown by Clarkson Steam Motors, 4 and 5, 
Queen Anne’s Chambers, 8.W.1, was originally 
designed for use on steam road vehicles. A develop- 
ment of later days is the application of this form of 
boiler for the recovery of waste heat from the exhaust 
gases of heavy oil engines in land or marine service. 
In Figs. 37 and 38 we illustrate the Clarkson waste 
heat boiler supplied for the motor vessel Malabar, a 
ship fitted with a Burmeister and Wain engine of 
2700 brake horse-power. The boiler was not designed 
to recover the maximum amount of heat from the 
exhaust, but to serve other needs as well, and in 
particular to act effectively as a silencer. The feature 
of the construction of the boiler lies in the provision 
of the major portion of the heating surface by means 
of a large number of thimble-shaped tubes which 
project into the path of the hot gases and which, being 
staggered, act efficiently in extracting the heat from 
the gases and in deadening the noise of their escape. 
It is claimed that the construction of the tubes is 
such as to prevent the deposit of scale on them, and 
that the oily soot from the exhaust gases can be readily 
removed by combustion. The circulation of the 


water in the tubes follows a pulsating action, which 
helps to keep the tubes clean. That there is a circula- . 
tion, and that it is efficient, is evidenced by the fact | the vessel is in port, the boiler is fitted with an 
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that the tubes are not burned, even, the makers state, 
under the most intense firing. 

On the M.S. Malabar the quantity of heat required 
for the steam ovens, cooking boiler, hot water boilers, 
hot presses, geysers and hot water mixers was esti- 
mated not to exceed 400,000 B.Th.U. per hour. Tests 
made on October 8th this year under the supervision 
of Board of Trade and Lloyd's surveyors showed that 
the actual amount of heat recovered from the exhaust 
gases was about 2,000,000 units per hour. The surplus 
1,600,000 units are available for other services, such 

















FIG. 37 -CLARKSON WASTE HEAT BOILER 


as operation of the whistle, evaporation of salt water 
and auxiliary power It is to be noted that the main 
engine is fitted with a water-cooled exhaust manifold 
which naturally reduces the 
waste gases supplied to the boiler. It is therefore 
obvious that were it desired an increased amount of 
heat could be recovered from the exhaust of the 


temperature of the 


Malabar s engines. 

During the tests of the boiler, according to a 
report with which we have been furnished, it was 
found that no change wes produced in the speed or 

















FIG. 38—-THIMBLE TUBES OF CLARKSON BOILER 


working of the engine by passing the exhaust through 
the boiler instead of directly to the atmosphere, an 
observation which indicated that the boiler did not 
cause back pressure on the engine. In the course of 
12} min., the pressure inside the boiler rose 82 lb. 
per square inch. The temperature of the gases leaving 
the boiler was 390 deg. Fah. Measured over a period 
of 15 min. the evaporation of the boiler was found to 
be at the rate of 1925 lb. of water per hour, at a steam 
pressure of 104 Ib. per square inch. 

In order to maintain the heating services when the 
exhaust gases are not available, as, for instance, when 
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auxiliary oil burner, which enables it to take the 
place of a donkey boiler. On the M.S. Malabar a test 
conducted with the auxiliary oil burner in use instead 
of the exhaust gases, showed that a rise in pressure 
of 78lb. was registered in 30 min., and that the tem- 
perature of the gases leaving the boiler was 360 deg. 
Fah. At a pressure of 103 Ib. per square inch the 
rate of evaporation was 641 Ib. per hour. The supply 
of oil to the burner was restricted, and as a conse- 
quence the full power could not be developed. During 
the test the rate of consumption of the oil was about 
half a ton per twenty-four hours, a figure which is 
said to be only about 50 per cent. of the consumption 
of an ordinary donkey boiler of similar capacity. 
BRITISH ELEctTRIC VEHICLES, Lrp. 

Most of the electric trucks exhibited by British 

Electric Vehicles, Ltd., of Churchtown Works, South- 


tion at sea, to increase the safety of life, to assist 
navigation, and to provide entertainment on board 
ship. A complete Marconi installation for use on 
large passenger ships is shown. In addition to a 
1}-kilowatt quenched spark transmitting apparatus 
it comprises emergency apparatus, & marine receiver, 
and a 14-kilowatt continuous wave transmitter, which 
has a long range and is capable of fine tuning—see 
Fig. 39. ‘The installation includes a Marconi 
direction-finder, complete with a small frame aerial, 
which enables bearings to be obtained with the same 
high degree of accuracy as that obtained with the 
large loop aerials formerly used. The new arrange- 
ment overcomes the difficulties that were previously 
encountered in supporting the aerial system with 
sufficient rigidity, and the direction-finding instru- 
ments may be placed in any part of the ship. The 
frame consists of an open teak structure approxi- 


also 


protective circuits to make it suitable for use on boa: 
ship, and it can be adjusted for any wave length fr. 
300 to 3000 metres. Under normal 
will receive the transmissions of any of the Briti 
broadcasting at a distance of 250 mik 
and the more powerful stations at Daventry a: 
Paris at a distance of Under favourah 
conditions and during hours of darkness the recepti 
ranges may be increased to 1000 and 2000 miles 


conditions 
stations 


750 miles. 


spectively. 

Another exhibit is the Marconi band repeater 
ships. The installation comprises a Marconi bro: 
casting microphone, amplifier and loud speaker, a 
it enables music played by an orchestra to be rey 
duced with clarity and in various pa 
of the ship. Plug and socket 
and in &e., 
that a he 


tone 


good 
connections de 
may be provided, 


put operat 


on 


saloons, lounges, 


loud speaker can into 








FIG. 39--MARINE TRANSMITTING AND RECEIVING APPARATUS -MARCONI 


port, have already been described in our columns, 
but the midget Whippet elevating platform truck 

shown in Fig. 4l—is more or less a novelty. It is 
capable of dealing with loads up to 1000 lb., and is 
claimed to be the smallest truck of its kind. The 
vehicle is particularly suitable for use in congested 
thoroughfares ; for it will turn out of a passage way 
4ft. wide into another passage of the same width 
at right angles. It will be gathered from the illustra- 
tion that the platform is elevated by a hand-operated 
worm and worm wheel arrangement, to be seen just 
above the driver’s platform. The capacity of the 
battery, which is slung under the platform, is 93 








mately Sit. high and 4}it. square, and the aerials 
and auxiliary fittings are arranged so that they are 
accessible for inspection, cleaning and repairs. 

It is well known that trials have been carried out 
by the Government with a view to studying the possi- 
bilities of an instrument that would respond to a 
special signal used as a forerunner of the distress call, 
the object being to make it unnecessary to maintain 
a@ constant watch. Investigations along these lines 
have been carried out by the firm’s engineers for 
several years, and the company was able to lend the 
Government apparatus for carrying out the trials. 
The results of the trials were embodied in a report 

















FIG. 41--ELEVATING 


ampére-hours. 
platform it is impossible for the truck to move. In 
the event of the driver jumping or falling off the plat- 
form the current is cut off automatically, and the 
brakes are applied, and it is impossible to start the 
vehicle again unless the driver remounts the platform, 
when the controller handle must first be returned to 
the off position. The controller gives three speeds 
in either direction. 


Msrcont INTERNATIONAL MARINE COMMUNICA- 
TION COMPANY. 


THE 


The Marconi International Marine Communication 
Company, Ltd., is showing wireless apparatus for 
a variety of purposes, namely, to provide communica- 


Unless the driver is standing on the | 


PLATFORM TRUCK—BRITISH ELECTRIC VEHICLES 


which has been laid upon the table of the House of 
Commons, and which includes a specification of the 
requirements to which such en instrument should 
conform. The Marconi four-second alarm device 
exhibited has been designed in accordance with the 
requirements. It was found that the most suitable 
form of signal is that which consists of a series of 
four-second dashes which cause a bell to ring, and this 
is the principle upon which the instrument is designed. 

Interference from spark telephony renders the 
reception of broadcast concerts at sea difficult, and 


| in response to many requests from yacht owners and 
| : : ani Ci 
owners of passenger ships, the Marconi Company has 


designed the Marconi V4 broadcast receiver—shown 
in Fig. 40. The apparatus is provided with special 


FIG. 40 


MARCONI V4 BROADCAST RECEIVER 

For the purpose of demonstra 
installed the orchestra 
by of a loud 


whenever required. 
tion the microphone is 
and the music is reproduced 
speaker on the Marconi stand 


near 
means 
COMPANY, Lb. 


ompany, Ltd., of Abbey- 
10, is showing a collection of 


ELECTROFLO METERS 
Electroflo Meters ( 


road, Park Roval, N.W 














FIG. 42. -ELECTROFLO BOILER METER SET 


its meters for the measurement of the flow of steam, 
air, gas, water. &c. The principle on which these 
meters work was described in our issue of May 19th, 








. 


Nov. 29, 1925 


THE ENGINEER 


Ouymp1a Exuipition SupPLEMENT—xi 








922. Briefly, a thin Monel metal orifice plate is 
sed in the pipe line for producing a pressure difference 
hich serves to actuate a mercury column in the meter 
uly. The alteration in the level of the mercury 
Jlumn causes the ends of a series of vertical rods of 
wving lengths to be together 
isconnected, and thus to add or deduct resistance to 
simple electrical cirewit. of current 
wing through the therefore directly 
roportional to the amount of fluid flowing through 
ie pipe line, and the rate of flow and total flow are 
ilicated, recorded and 


connected or 


The amount 
eireuit 


is 


summated on 


independent 


desired position. The 
flo” meter equipment for single or duplex 
work consists of a l5in. diameter indicator, a 12in. 
diameter recorder, and a 5in. dial voltage compen- 
sated integrator mounted on a polished slate panel, 
as shown in Fig. 42, and this complete unit can be 
mounted in the main instrument The ldin. 
indicator can be supplied for working with air, gas, 
water The “ Electroflo ’’ meter 
shown as used in connection with the measurement of 
tank levels, &c., and it will, of course, be understood 
that, as in the case of the measurement of steam, &c., 


in 
boiler 


placed any 


room. 


or meters. is also 














FIG. 43-- ELECTROFLO DUPLEX RECORDING 


electrical instruments. The instruments may be 


placed at any desired distance from the point at which 


the actual measurement is made by meens of the 
mercury column, and if necessary they may be 
duplicated. This, the makers point out, is of par- 
ticular advantage in the case of steam plants, for 


]5in. diameter steam flow indicators may be mounted 
at the front of the boilers for the guidance of the boiler- 
attendants, whilst and integrators 
centralised instrument 
The system is 
of industriel 


rec orders 
main 
elsewhere. 


house 


may be In a room, 


chief engineer's office, or 
claimed to be equally useful in the ce: 





PYROMETER 


the indicator may be placed in a position remote from 
the point at which the measurement is actually made. 

** Electroflo ’’ draught and pressure indicators are 
exhibited applied to boiler Fig. 44 
shows an instrument equipment used for the control 
of Babcock and Wilcox boilers at the Metropolitan 
Electric Supply Company's Harlesden power station. 
The equipment consists of 15in. diameter steam and 
water flow indicators, 12in. draught and 


as control. 


** Electro- 


pressure | 


indicators, and combined CO, indicators and recorders. 


Various types of CO, meters are on view. A 12in. 
diameter indicating instrument of the caustic potash 





FIG. 44-FLECTROFLO BOILER 


plants, where careful check has to be kept on the 
steam generated and distributed for process work, 
heating buildings, &c., as all the reading instruments 
can be mounted at one point. 

For the measurement of steam evaporated by 
double-outlet boilers the system is also claimed to 
offer marked advantages. In this case a differential 
arrangement inserted in each of the two mains 


18 


and connections are led to two meter bodies, which 
are connected electrically in parallel, and the total 
steam flow is indicated, recorded and integrated on 
& single set of reading instruments, which may be 


CONTROL EQUIPMENT AT HARLESDEN 


type has a 9in. scale calibrated for 0/20 per cent. CO,. 
This CO, indicator is entirely free from glassware 
and rubber connections. In the construction metal 
is used throughout and the metal case is provided 
with a lock and key. One of the company’s recent 
developments is & SIM] le electrical device operating 
in conjunction with this CO, indicator, which gives 
a continuous record of the CO, content on a recorder 
placed in the central instrument room. Among the 
company’s temperature measuring and automatic 
control devices is a new * Electrofio *’ duplex record- | 
ing pyrometer, which is shown in Fig. 43. 





feature of this instrument is a straight chart, which 
is claimed to have a greater width than that of any 
| other recording pyrometer at present on the market. 
The two charts are entirely separate and any two 
scale ranges may be employed at the same time. A 
tear-off groove enables the records to be removed with 
ease and without waste of the chart paper. 





The com- 
plete operating instrument is mounted on a swinging 
panel which hinges through 180 deg., and every part 
is therefore made accessible. The electrical system, 
which is composed of two separate units, is housed 
|}on the back of the panel, and a dust and moisture- 
| proof gasket is placed between the mounting bracket 
and back cover. By means of a 60-ohm resistance, 
which forms part of the equipment, the requisite 


Empson Centrifugals, Ltd., 47, Victoria-street, S.W. 1, 
are intended primarily for cleaning and dehydrating 
lubricating, transformer and other oils that have 


changes can be made in the electrical circuit after 
installation. 

‘ ' 

EMPSON CENTRIFUGALS, Lrp. 

The centrifugal purifying machines shown by 
| 
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FIG. 45--EMPSON CENTRIFUGAL PURIFIER 
hecome dirty or contaminated in If. the oils 
used for such purposes are of good mineral quality, 
there would appear to be no reason why their effi- 
ciency should suffer with continued use, provided 
the impurities and the water that accumulate in them 
ere removed from time to time. 

In the case of a lubricating oil, the simple process 


use. 
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FIG. 46—-EMPSON ELECTRICAL HEATER 


of standing and decantation does not effect the desired 
purification in a very thorough and efficient manner. 
A certain amount of water will nearly always remain 
behind in the oil, and a certain amount of oil will 
nearly always be decanted off with the water. More- 
over, even efter a prolonged period of quiescence 


A special | fine solids will remain in suspension, and in order to 
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achieve their removal the oil, after decantation, has 
to be passed through some form of filter. 

The purification of a transformer or other oil 
which is required to possess a high degree of electrical 
insulation is still more difficult to effect by ordinary 
means. It has been shown by Dr. Hirobe, of Tokio, 
that the dielectric strength of an oil is very greatly 
affected by the presence or absence of minute micro- 
scopic fibres that will not yield to removal by pre- 
cipitation. It would appear that if the fibres are dry 
their presence does not materially influence the di- 


electric strength. A very small amount of moisture 
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These plates have for the sake of clearness been 
omitted from the right-hand half of the diagram. 
Under the action of the centrifugal force, the water 
piles up ageinst the cylindrical wall of the casing 
and seals the annular passages at C and D. Rising 
up the conical passage E any surplus water escapes 
through holes F in 2 gland ring at the top of the 
easing. The depth of the water seal at C D can be 
varied to suit oils of different specifie gravities by 
changing the sharp-edged ring G for another of greater 
or less clearance. With the apparatus so charged, 
the oil to be purified is poured through the orifice A, 











FIG. 47--PORTABLE TYPE OF EMPSON 
added to the oil is, however, quickly absorbed by the 
fibres, with the result that their specific inductive 
capacity is altered, which fact causes them ultimately 
a conducting chain and break down the 
insulating property of the According to Dr. 
Hirobe, a pure clean dry oil showing a breakdown 
voltage of 90,000 volts will, when 0-004 per cent. of 
water is added to it, fail at 70,000 volts. If the same 
oil microscopic like addition of 
water will it to break down at 20,000 volts. 
It is clear therefore that the filtering of an oil through 
cellulose material may the 


to build up 


oil. 


contains fibres, a 


cause 
lower 


paper or othe 





FIG. 48--FIXED EMPSON PURIFIER 


strength by adding fibrous impurities to it. 
If the oil and paper are quite dry, the lowering of the 
dielectric strength will not be at once noticeable, but 
will become apparent as soon as the oil absorbs a 


dielec trie 


slight amount of moisture. 

It is claimed for the centrifugal process of purifying 
oils that it overcomes all the disadvantages of the 
ordinary in The Empson type of 
centrifugal purifier is illustrated in cross section in 
Fig. 45. This design is applicable both to lubricat- 
and tr At the outset of a run, 
in many instances heated, is charged into the 
apparatus through the orifice A. Centrifugal force 
is communicated to the contents of the apparatus 
by the rapidly rotating tier of doubly coned plates B. 


processes use. 


ensformer oils. 


ing 


water, 


PURIFIER WITH HEATER AND PUMP 


and, passing upwerds through the water seal at C, is 
there washed at the point of maximum centrifugal 
effect. Because of its lesser specific gravity, the oil 
is unable to escape past the seal at D. Instead, it 
rises up and flows away through the orifice H. On 
its passage upwards the oil is freed by the centrifugal 
action from the water and impurities which it con- 
tains. Such water and dirt are thrown outwards 
into the layer of water originally charged into the 
apparatus, and as this water is added to by the water 
extracted from the oil, an overflow occurs from the 
orifice F. A tinware receiver with a spout surrounds 
the orifice F to catch and discharge the water. A 
similar receiver catches the oil from the orifice H. 
A third one surrounds the orifice A and comes into 
use when sufficient dirt accumulates in the drum to 


Nov. 20, 1925 


employed to heat the sealing water at the outset of » 
run. In Fig. 47 we illustrate a portable type of 
Empson purifier, designed for an output of 50 gallon 
of oil per hour, and provided with an electric heat: 
and a circulating pump. This equipment, it is claime:| 
is particularly suitable for use at transformer su), 
stations. Fig. 48 represents a purifier, also of 50 
gallons capacity, designed to occupy as little flo 
space as possible. This form is operated by an elect: 
motor built into the frame of the machine and drivi: 
the drum through a single train of gearing. An aut 
matic clutch is embodied in the drive, which permi 
the drum to be started gradually and without shoc! 
The speed of the drum is of the order of 7500 revol 
tions per minute, and about | horse-power is absorb 
in the drive. Larger sizes of purifier are exhibite 
including machines with a capacity of 250 gallo 
per hour. For some purposes the water-sealing charg 
may be dispensed with. For example, if the oil co 
tains dirt and impurities, but practically no water, tl 
purifier may be converted into a clarifier by insertir 

a close-fitting ring at G, Fig. 45. In this case no escay» 
is provided at F. The clarified oil flows out at H an 
the dirt and impurities thrown out by centrifugal for 
are retained within the When run tl 
apparatus has a greater capacity than when used wit! 
a water seal. In general, the use of a water seal 
recommended by the makers because of the positiy 
washing action which it provides. 


casing so 


SUPER-CENTRIFUGAL ENGINEERS, Lrp 

The centrifugal purifying machine, the Sharple 
Super-Centrifuge, as it is called, exhibited by Supe: 
Centrifugal Engineers, Ltd., of Aldwych Hous 
W.C. 2, is of a type quite distinct from the applianc: 
for the same purpose shown by other firms. The chiet 
characteristic of this design is the fact that no dis« 
or plates, conical or otherwise, are employed, a fact 
which, it is claimed, simplifies and shortens the clean 
ing of the apparatus. In addition, the bowl in whic! 
the separation takes place is of very small diamete: 
and can therefore be rotated at a greatly enhance:| 
speed. 

A typical form of the Sharples centrifuge is illus 
trated in Fig. 50. The bowl A is a steel cylinder 
4}in. in diameter, 30in. in length, and weighing about 
35 lb. It is housed within a conical cast iron casing 
and is driven by an electri: 
17,000 bowl 
pended from a ball bearing by of a flexibk 
spindle, and at the foot is guided in a bushing designe: 
simply to limit any lateral movement that 
develop. Inside the bowl attached to its upper end 
is a three-winged vane B, the purpose of which is to 
prevent the liquid being dealt with from slipping 
relatively to the bowl, and so losing some of the cen 
trifugal effect. The liquid to be treated is admitted 
by the pipe C to a jet at the centre of the 
bush at the foot of the bow! At D a band brake is 
provided for bringing the bowl to rest after a run 

The of the 


motor otherwise at 
The 


means 


or 


revolutions per minute is sus 


Tray 


guide 


action apparatus is represented in 
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FIG. 49--SHARPLES CENTRIFUGES 


choke the entrance passage. 
apparatus can be carried out quickly, for the coned 
plates, of die-stamped sheet aluminium, can be 
assembled on the central tube in any order without 
affecting the balance of the machine. 

It is frequently advantageous to heat the sealing 
water and, in addition, to heat the oil before admitting 
it to the apparatus. For such purpose the makers 
supply an electrical heater of a patented type, which, 
it is claimed, cannot lead to the burning or over- 
heating of the oil. This heater—as indicated in 
Fig. 46—contains a body of water heated by elec- 
trical elements immersed in it. The oil is sprayed into 
the water at the foot of the tank, and finds its way 
upwards by gravity to the space above the water, 
and so to the discharge orifice. During this heating 
process the heavier particles of sludge in the oil are 
thrown out, and can be drawn off at intervals through 
a drain at the foot of the tank. This heater is also 


The cleaning of the! 


ON THE M.S. PORT DUNEDIN 


Fig. 51. The jet of liquid entering the bow! 
strikes a horizontal circular baffle plate, which spreads 
it out sideways. Under the influence of centrifugal 
force, the liquid piles up round the cylindrical sur 
face of the bowl leaving an air space in the interior. 
If the liquid consists of a lighter and a heavier com- 
ponent, such as a mixture of oil and water, it will 
stratify, the lighter constituent keeping to the interior 
and the heavier going outwards. A ring at the top 
of the bowl—the ring from which the three-winged 
vane is suspended—permits the two strata to be 
separated, the lighter liquid going through the centre 
of the ring and the heavier passing round its peri- 
phery. The two streams find their exits through 
separate passages in the head and flow into collecting 
chambers provided with spouts. A third stratum, 
containing the solid impurities, forms, as indicated, 
at the foot of the bowl, and there collects until re- 
moved at the end of the run. The heavy liquid just 
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FIGS. 50 AND 51 THE SHARPLES SUPER - CENTRIFUGE—SUPER -CENTRIFUGAL ENGINEERS, LTD. 














FIGS. 52 AND 53—-THE 
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before it leaves the top of the bowl has to pass a dam 
ring, the clearance here provided being variable to 
suit differences in the relative specific gravities of the 
two liquid constituents. If zero clearance is provided 
at this point, the apparatus acts as a clarifier for 
liquids comprising a single constituent and_ solid 
impurities 

Several constructional features of the apparatus 
are of interest. The motor of about 2} horse-power 
and running at 3450 revolutions, drives the pulley at 
the top of the flexible spindle through a form of woven 








FIG. 54—-DRIVING SHAFT 


cotton belt, which is kept taut by a jockey pulley 
and weight. In some applications the motor is dis- 
pensed with, and the bowl driven by a small steam 
turbine, mounted with its wheel horizontal at the top 
end of the flexible spindle. The collecting covers are 
held stationary on top of the conical casing by means 
of a hinged member with a felt pad at its foot. The 
band brake is thrown into action by the movement 
of a lever on the outside of the casing, but the pres- 
sure applied by it is controlled, not by this lever, but 
by a spring which the lever releases. The guide 
bush at the foot of the bowl is lubricated by the 
fluid being operated upon if that fluid happens to 
have lubricating properties. If such is not the case, 
the design is modified to exclude the fluid from the 
bush and to admit lubricant through a separate channel. 

The industrial applications of the Sharples cen- 
trifuge are very numerous. It made to suit 
capacities of from 30 to 500 gallons per hour. The 
ease with which it can be cleaned, combined with the 
fact that the force which it exerts by the centrifugal 
action reaches the high figure of approximately 
17,000 times the corresponding force due to gravity, 
permits the apparatus to be applied not only to the 
purification of lubricating, transformer and fuel oil, 
but to such diverse duties as the recovery of vegetable 
oil from soap stock, the clarification of apple jelly 
stock, bacterial sedimentation and the regeneration 
of the solvents used in dry cleaning. As an indica- 
tion of the purification effected by the apparatus, it 
may be said that tests on a Diesel fuel oil before and 
after treatment showed that the specific gravity had 
been reduced from 0-898 to 0-895, the ash from 
0-102 to 0-007 per cent., and the water from 2-6 to 
less than 0-05 per cent. In Fig. 49 we reproduce 
a photograph of three Sharples centrifuges installed 
on board the Commonwealth and Dominion Line’s 
motor vessel Port Dunedin, for the treatment of the 
lubricating and fuel oils. These machines are elec- 
trically driven and differ from the type illustrated 
in Fig. 50 in the fact that they are housed within a 
casing which totally encloses the collecting trays, &c., 
and prevents the escape of fumes into the engine- 
room, an arrangement which is in accordance with 
the Board of Trade’s recommendations on this subject. 
We are informed that over 150 motor vessels have now 
been fitted with the Sharples apparatus. 
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BritisH SEPARATORS, LTD. 


Another design of centrifugal separator is shown 
by British Separators, Ltd., 161, Queen’s-road, 
Peckham, S.E. 15, a firm associated with Vickers Ltd. 
A typical sectional arrangement of the ‘‘ Vickcen ”’ 
separator is given in Fig. 52. The machine, it will 
be observed, effects the required purification or separa- 
tion in a rotating bowl within which is disposed a tier 
of conical plates. The oil or other liquid to be treated 
reaches the centre of the bowl through an overhead 
geuze-lined strainer. The water and solid impurities 
in the oil are shot outwards and are in part retained 
in the bowl, and in part escape upwards past a dis- 
charge ring into the lowest of the three receivers. 
Provision for this upward passage of the water, &c., 
is made by forming channels in the upper conical 
plate, whereby passages are left between this plate 
and the conical bowl cap. The lighter constituents of 
the charge—the purified oil—-pass through holes in 
the conical plates and travelling inwards and upwards 
ascend into the middle receiver. Should the passage- 
ways become choked, as they must do in time, the 
liquid being treated overflows up the pipe of the bowl 


centre into the third receiver, and is in this way pre- 
vented from reaching the vessel containing the oil 
already purified. It may be explained that the internal 
thread at the top of the bowl centre pipe is intended 
for the reception of a lifting screw, whereby the bowl 
as a unit may be removed from the machine. The 
space between this thread and the spout of the over- 
head strainer is left open to permit the overflow into 
the third receiver to take place. As usual, the machine 
may be run as a clarifier, instead of as a purifier, by 
replacing the discharge ring and closing the outlet 





FRONT ELEVATION OF PUMP 


OF VICKCEN SEPARATOR 


through which the water, &c., reaches the first 
receiver. 

There are several very interesting constructional 
details of this machine which deserve mention. Our 
engraving shows it arranged for a self-contained 
electric drive. The motor—of 2 horse-power in the 
largest sizes and of 4 horse-power in the smallest 
is mounted on a hinged plate which can be lifted or 
lowered by means of a hand screw to adjust the tension 
or fitting of the belt. This belt drives on to a shaft 
carrying @ phosphor bronze worm wheel. As shown 
in Fig. 54, the belt pulley on this shaft is equipped 
with a simple centrifugal 
elutch which permits the 


receivers is held in the assembled position by mean 
of spring clips that can be moved circumferential! 
into any position. 

In machines of this description much depends upe 
the facility with which they can be cleaned. — 'T, 
improve matters in this respect, the Vickcen separato: 
can be equipped with the form of lifting apparaty 
shown in Fig. 55, whereby the bowl and its variou 
parts can be readily lifted and handled. Incidentally 
this engraving illustrates a machine of 2000 gallon 
per hour capacity, equivalent to a throughput of, say 














FIG. 55- CLEANING A VICKCEN SEPARATOR 


6 tons of Diesel fuel oil. This capacity is claimed to 
be the highest for any centrifugal oil purifier on the 
market. 

In common with other makers, British Separators, 
Ltd., has paid close attention to the question of fume 
less operation on board ships. To treat the heavier 
grades of Diesel fuel oil effectively in a centrifugal 
separator it is desirable to reduce the viscosity by 
raising the temperature to about 150 deg. Fah. The 
arrangements adopted by the firm to meet the Board 





bowl to be accelerated to 
full speed in a few minutes’ 
time, without the employ- 
ment of an elaborate starter 
for the motor. At the other 
end of the shaft a geared 
drive transmits power to a 
small pump, which can 
be employed to draw the 
liquid to be treated from its 
tank orto pump the purified 
liquid to a receiver. At 
this end of the shaft there 
also fitted a speed 
counter, consisting of a 
worm - driven plunger, 
which moves up and 
down once for every 
hundred revolutions of the 
bowl. 

The worm wheel drives 
on to a steel worm and 
spindle, mounted in plain 
top and bottom bushes and 
supported on a footstep 
bearing of special design, 
consisting of a  spring- 
loaded chrome steel plunger 
bearing against two chrome 
steel rollers mounted side 
by side on a spindle sup- 
ported in a screwed plug. 
This footstep bearing and 
the lower plain bush run 
in an oil bath, into which 
the worm wheel dips. The 
oil carried round by the 
wheel lubricates the worm 
and splashes off on to the 
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upper plain bush. 

The worm wheel shaft 
runs at 700 revolutions and 
the worm shaft at 7000. 
At such a speed the bowl 
has to be permitted free play to find its true centre 
of rotation. To this end, the bowl spindle is engaged 
with the worm spindle through a flexible connection. 
Above this connection the spindle is supported in ‘a 
bush formed in three parts that yield separately as 
required under the control of springs. This bush is 
lubricated from a sight-feed lubricator, and the oil 
falling from it finds its way through the upper plain 
bush of the worm spindle into the oil sump below. 
A spring-loaded brake, faced with Ferodo, is provided 
for bringing the bowl quickly to rest. On the opposite 
side of the body a screw is fitted, whereby the bowl 
can be locked when required. The tier of three 
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DE LAVAL PURIFIER BOWL CHADBURN 


of Trade requirements in this respect are typified 
in the arrangement illustrated in Fig. 53. The fuel 
oil, after passing through a strainer, is admitted to a 
heater, where its temperature is raised to the desired 
point, either electrically or by means of steam, accord- 
ing to the facilities available. If electrical heating is 
employed, the adoption of a thermostatic control 
is advisable, in order to avoid the oil being over- 
heated should the flow fall off for any reason. Each 
of the purifiers has two pumps, which are driven by 
chain from the purifier driving shaft. One of these 
pumps, the feed pump, delivers the oil from the heater 
into the purifier through a feed valve. By the employ- 
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nent of this pump the rate of feed is kept constant, 
no matter what the head of the oil supplied to the 
heater may be, and, in addition, the feed is auto- 
matically shut off when the purifier is not running. 
rhe clean oil passes through a flexible pipe into a 
clean oil tank provided with a float valve which keeps 
the oil level in this tank constant. The second chain- 
driven pump, the discharge pump, delivers the clean 
il to the service tank, from which the engine draws 
its supply. The water and dirt separated from the 
oil are discharged through a flexible pipe into a tank 
connected with the bilge pump, and a similar pipe 
and tank are provided for the receipton of the oil 
which overflows from the separator when it requires 
cleaning. The three receivers for the water, oil and 
overflow of cast aluminium alloy, with 
machine-jointed faces. Sight are fitted in 
each of the flexible pipes leading from the receivers. 
lo facilitate the dismantling of the purifiers, the lift- 
ing arrangement illustrated in Fig. 55 is fitted to 
each purifier, and all the flexible pipes are provided 
with easily operated wing unions. Each purifier has 
a capacity of about a ton of fuel oil per hour. 
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CHADBURN’S (Sutp) TELEGRAPH ComPpaANy, LTD. 


In many respects the Vickcen centrifugal purifier 
resembles the De Laval machine, exhibited by Chad- 
(Ship) Telegraph Company, Ltd., of Bootle, 

In fact, having described either, we can 
find little fresh to say about the other. Messrs. 
Chadburn have been granted the rights and 
licence for the manufacture in this country of the 
De Laval centrifugal oil purifier for marine use, and 
to that end have formed the De Laval Chadburn 
Company, Ltd. In Fig. 56 we give a diagram- 
matic section of the De Laval bowl. 
be treated, flowing down the central passage A, 
reaches the conical annulus B, and flowing through 
C in the skirt of the central fitting 
reaches the plates E. Rising through the holes D 
in these plates, it is divided into thin streams, and 
is separated into a lighter and a heavier section. The 
lighter portion travels inwards and upwards, and 
overflows at G, The heavier portion out- 
wards and, after depositing some of its dirt in the 


burn’s 
Lancs. 


sole 


holes conical 


goes 


casing of the bowl, flows along channels formed in 
the top fitting F and escapes past the mouth of 
the bowl neck H. If the liquid to be purified con- 


tains little water, the bowl is set up as shown on the 
right-hand side of the engraving. It will be observed 
that the central fitting used for this clarification process 
has no conical skirt, and that the liquid reaches the 
plates mainly by a flow round the edges, as indicated 
at J. The top fitting is also of a modified form, no 
passages being provided in it for the escape of the 
The bowl neck, too, is fitted with a 
It will there- 
understood that, with this arrangement, the | 
and other impurities are entirely retained | 
within the bow] until they are cleared out at the end 
of a run, and that only the clarified liquid is allowed 
to escape freely. The speed of the De Laval bow! is 
about 6000 revolutions per minute. The De Laval 
machine is made in various sizes ranging from a 
capacity of from 20 to 1400 gallons per hour, and in 
various stationary, portable and fumeless forms. 


heavier portion. 
funnel which provides but one outlet. 
be 


solids 


tore 


STOKES CENTRIFUGAL CASTINGS CoM- 


PANY, Lrp. 


SHEEPBRIDGE 


Having studied the application of centrifugal force 
to the purification or separation of liquids, the visitor 
may with advantage direct his attention to the stand 
of the Sheepbridge Stokes Centrifugal Castings 
Company, Ltd., of Chesterfield, where he will find 
particulars of what may very well be described as 
a reversed application of the same principle. 

The employment of centrifugal force for the purpose 
of forming cylindricel pipe-like castings in iron, steel 
or non-ferrous metels, has engaged the thoughts of 
meny people here and abroad. Mr. F. W. Stokes 
began experimenting on the subject at Mansfield in 
1916, from which date continuous research and experi- 
ment have led to a rapid development of the process, 
first in the hands of Stokes Castings, Ltd., of Mans- 
field, and latterly in those of the Sheepbridge Stokes 
Company, an undertaking associated with the Sheep- 
bridge Coal and Iron Company, Ltd. 

The diagrams given in Fig. 57 illustrate the two 
methods employed in making centrifugal castings. 
Generally, the horizontal method is the more con- 
venient, but for some castings the vertical type has 
wivantages, while for others the mould may be 
inclined. The die may be lined with a non-conducting 
material, but by the careful regulation of the rate of 
production, the thickness of the die walls and the 
analysis of the metal being cast, it is stated to be 
possible to produce castings of grey, readily machined 
cast iron without the employment of a lining. With 
the horizontal type of die a layer of metal is added 
to the bore of the casting at each revolution of the 
machine, each layer being fed on to those previously 
formed, the feed taking place under the action of 
centrifugal force. In effect, the casting is formed on 
an imaginary or air core, which cannot be otherwise 
than truly central in the casting. With the vertical 
type of die the central hole is not truly cylindrical, 
but, indicated in the second diagram, assumes 
a parabolic form, which is more pronounced the 
slower the speed at which the die is rotated. There 
can be no doubt, the company informs us, that the 


as 





The liquid to | 


higher the speed of rotation of the die, whether hori- 


zontal or vertical, the better will be the casting 
produced. A high speed eliminates the risk of “ cold 
laps,” and increases the centrifugal pressure under 


which the metal solidifies. The higher the speed the 
greater, too, will be the efficiency with which the dirt 
and dross and the gases are separated from the metal. 
Such foreign material being lighter than the metal, 
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FIG. 57—-MANUFACTURE OF CENTRIFUGAL CASTINGS 

passes to the inside of the casting, whence it can 
easily be removed during the casting process. As 
compared with an ordinary sand casting, it is claimed 
that a centrifugal casting, by reason of the rapid and 








uniform cooling action to which it is subjected, has a 
much finer crystalline structure, with a consequent 


out “ gates,’ or runners, risers or feeder heads. 

As regards strength, the company states that 
daily tests over a period of two years show an average 
tensile strength of over 19 tons square inch, 
with frequent readings as high as 22 tons. The cast- 
ings are tested by scleroscope before they are dis- 
patched, and are all guaranteed to be capable of 
being machined at a 30ft. per minute, 
although speeds very much in excess of this figure 
can, it is stated, usually be maintained. The machin- 
ing allowance is as fine as jin. on the diameter of a 
24in. casting. On the company’s stand an interesting 
demonstration given of the absence of porosity 
in centrifugal castings. A standard piston ring drum 
of grey cast iron machined to a wall thickness of 
3/,,in. is closed at the ends with water-tight joints. 
When water is pumped into the interior until a pres 
sure of 1500 Ib. is reached, no percolation is visible. 
A still more searching test, using paraffin under the 
same pressure, equally fails to reveal signs of porosity. 

The company’s products are not confined to cen- 
trifugally cast piston ring drums. It shows examples 
of cylinder liners and sleeve valves in cast iron, and 
other castings in steel, bronze, &c. Some pump liners 
in monel metal may be especially noted. 
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THE SHEEPBRIDGE CoAL AND IRON Company, Lrp. 


On the stand of the Sheepbridge Stokes Centrifugal 
Castings Company, Ltd., the associated firm, the 
Sheepbridge Coal and Iron Company, Ltd., exhibits 
a full-sized working model of the Meredith patented 
haulage engine, a machine which, by resaon of its 
unorthodox, although not wholly unfamiliar con- 
struction, should prove of great interest to most 
engineers. This engine makes use of either steam or 
compressed air. The Sheepbridge Company has 
been developing the Meredith patents since 1923, in 
which year it built a 10 horse-power engine. On test 
this engine proved satisfactory, but before placing 
the machine on the market, it was decided to build 
six of a similar size and to test them under every-day 
conditions in various South Yorkshire and Derbyshire 
collieries. December, 1923, of these 
engines have been returned to the works for examina- 
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increase of strength and resistance to wear. The tion, and it has been found, we learn, that the wear 
solidification of the metal while in motion tends to | of the working parts has been negligible, while the 
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FIG. 58—-MEREDITH ENGINE-SHEEPBRIDGE COAL AND IRON CO., 


distribute the graphite uniformly throughout the 
mass. The smallness of the graphite plates and the 
general crystalline character of a centrifugal casting 
are, it is claimed, such as to render such a casting 
particularly useful when the temperature conditions 
are likely to cause trouble by reason of growth or 
distortion. From the purely practical point of view, 
attention is drawn to the facts that centrifugal cast- 
ings prepared in the same mould are very uniform 
with each other, both in material and dimensions ; 
that they are free from scale, blow-holes and 
atherent sand; and that they are formed with- 
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‘ 
consumption of compressed air per brake horse-power 
hour was practically the same as when the engines 
were first made. One of the sets has heen working 
for some time two seven-hour shifts per day, hauling 
four tubs at a time, representing a gross load 
4} tons on a gradient of 1 in 24, the air pressure used 
being between 70 Ib. and 80 Ib. 

A sectional arrangement of the Meredith engine is 
given in Fig. 58. Two cylindrical bodies A A, 
capable of rotation, but not of endwise movement, are 
disposed at right angles to each other. Each contains 
a central passage B surrounded by six cylinder bores 


of 








XViI—SUPPLEMENT 


THE ENGINEER 


Noy. 20, 1925 








C containing six double-ended pistons D, each bent 
through 90 deg. The central passages B each con- 
tain a valve which is stationary during the operation 
of the engine, but which can be moved endwise by a 
rack and pinion arrangement to vary the cut-off or 
reverse the motion. These valves surround and slide 
on the pipes E, supplying working fluid to the engine. 
Inlet ports F admit the fluid from the valve chests to 
the cylinder bores, and exhaust ports are provided at 
G. At H one of the rotating bodies is equipped with a 
pinion from which the power developed is trans- 
nutted 

The action of the engine is clear from this descrip- 


tion of its parts. It is obvious that if both the bodies 


work as cutting out a complete locomotive side frame 
in one operation, while some very successful trials 
have been carried out for the Admiralty in the way 
of cutting up armour plate. 

The new machine, illustrated in Fig. 61, is what 
might be described as of the template type—that is 
to say, the jet is guided round the contour to 
be cut by means of a template, although simple cuts, 
such as straight lines or circles, can be made without 
the use of templates. Another innovation, as com- 
pared with the original universal machine, is the 
optional use of a coal gas blow-pipe in the place of 
one using acetylene for the heating flame. Coal gas 


its action, but the  blow- 


is slightly slower in 


backlash can be felt in any part, the least touch w; 
set the sa:ldle in motion, a feature of much nnportan 
in the operation of a machine of this class. 
Inside the saddle there is a set of worm 
combined with a reversing gear stop 
which drives a spindle extending vertically upwa 
The gearing is worked, through a length of flexib 
shafting, by a little electric motor which drives t} 
friction dise variable speed gear shown on the left 
By moving the friction wheel acro 


gearin 


and motio 


the illustration. 
the face of the driving disc the speed of the verti 
spindle in the saddle is capable of being regulated t: 
On the top of the vertical spindle there j 


nicety. 
bearing against the fa 


rubber roller, and this, by 
































FIG. 59-12 B.H.P. 


the 
pair of 


A are rotated through 180 deg. at same speed, 
but in opposite directions, the 
shown in the inner position will move into the position 
of the outer pair. Conversely, the admission of work- 
ing fluid behind both the pistons of the inner pair 
simultaneously will force them into the position of 
the outer pair, and at the same time communicate 
rotation to the bodies A. A little reflection will show 
that continuous rotation of the bodies A can be 
achieved without the pistons fouling each other, but 
something more than a little is perhaps required to 
understand why all the power developed can be 
obtained from a pinion H on one of the bodies A. 
The compression of the working fluid on the return 
strokes of the pistons is relieved by the provision of 


pistons D 


recesses on the valves. 

The advantages claimed for the engine are several. 
The working parts are few in number, those actually 
taking part in the running being only eight, namely, 
the two eylinder bodies and the six pistons. The 
space occupied is very small, and the design readily 
permits the total enclosure of the engine, a feature of 
much importance in a coal mine or elsewhere in a 
dusty atmosphere. There is no * dead centre” in 
the motion, and the engine can, it is claimed, be 
started quickly on full load from any position and 
can be reversed as rapidly as the reversing lever can 
be moved. The balance, it is stated, is perfect, and 
the engine is noticeably free from vibration when at 
work. Lubricating oil is economised by virtue of the 
fact that the screw-like relative motion between the 
pistons and eylinder bores is very favourable to 
efficient lubrication. Finally, the efficiency of the 
engine is stated to be very high, tests showing a con- 
sumption of 21 cubic feet of free air at a pressure of 
90 lb. per brake horse-power hour. The engine, we 
are informed, has been approved by the Inspection 
of Mines Department. In Fig. 59 we give a view of 
a completed 12 brake horse-power engine, and in 
Fig. 60 a view showing a similar size of engine 
mounted on a truck and provided with a drum for 
haulage 


purposes. 


ENGINEERING WORKS. 

For some years past we have had 
exhibition followed exhibition, to refer to the oxygen 
jet metal cutting machines made by the Godfrey 
Engineering Works, of Boundary-road, Wood Green, 
London, N. 22; but little opportunity has been 
offered to make an extended notice, as the apparatus 
has retained its standardised form. This year, how- 
ever, the firm is showing an entirely new model, 
illustrated in Fig. 61, besides having extended the 
application of the original universal form to such 


THE GODFREY 


OCCASION, 45 


MEREDITH ENGINE 


pipes are so designed that they are interchangeable. 

Several forms of the new machine are exhibited, 
and that which we illustrate has a 
to form the main slides, but another type has the slides 
much in the form of a lathe bed, while the whole 


mechine is arranged to bolt down on a bench, to stand 


set of round bars 


on its own pedestal or to be portable. 
On referring to the illustration it will be seen that 
there are two separate pairs of slide bars. To the 


FIG. 60--MEREDITH MINE HAULAGE TRUCK 


of the template, drags the saddle, and consequently 
the depending blow-pipe, round the contour to be 
cut. 

Although this 
primarily, to serve cases in 
of the would 
it can 
speed. 


A noteworthy fact in connection with oxy-acetvlene 


machine has been brought out. 


which the capital cost 


universal machine not be warranted 


do work lying within its range, at an equal 











FIG. 61 GODFREY 


upper pair there is clamped an arm which is used to 
hold the template. The template is built up princi- 
pally of plywood and can, it is claimed, be very 
quickly made. The lower pair of bars carries a slide 
which is mounted on ball-bearing rollers. To this 
slide there is attached a set of transverse projecting 
slide rods, and on these rods there is a saddle, again 
ball bearing, which carries the blow-pipe. The 
arrangement provides freedom of movement for the 
blow-pipe in one plane, and while it is so rigid that no 


OXYGEN JET METAL 


CUTTING MACHINE 


is the inportance of usimg pure oxygen, 
Godfrey has shown us records which indicate 
that only small amounts of nitrogen in the 
bottles not only reduce the speed of cutting 
but also increase the consumption of 
oxygen. Thus taking oxygen of 99-7 per cent. purity 
as unity—it is not economical to use a better gas 

if the purity is reduced to 98 per cent. the increase 
in time to make a 19-3 per cent. and the 
increase in oxygen consumed is 41 per cent. If there 
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only 90 per cent. of oxygen in the gas in the bottle 
e time of cutting is increased by 130 per cent. and 
It is 
the owners of 


e oxygen consumed goes up by 150 per cent. 
VIOUS, that 
xy-acetylene cutting appliances should teke steps 
ensure that their supplies of oxygen are as pure as 


in these circumstances, 


ssible. 
Tue Ioranic Evectrric Company. 
The illustration—Fig. 62—-shows one of the Igranic 


Hleetric Company's exhibits, which is the company’s 
test type of star-delta switch, fitted with a patented 


shown in Fig. 64. These rheostats, which are capable 
of giving speed regulation, are suitable for use in con 
junction with motors driving printing machines or 
machine tools. The panels are claimed to be entirely 
fool-proof, and after a printing or other machine is 


ready for work the starting and stopping may be 
entrusted to the machine minder. The switch is 
designed to permit of “ inching,’ and as the field 


circuit is interlocked, the motor always starts with 
full field, and subsequently it runs up to a pre- 
determined speed. 

Besides these exhibits, the company is showing a 




















FIGS. 62 AND 63 


thermostatic overload relay movement. The switch 
is of the drum type, and there are revolving arc 
barriers between each of the fingers. The switch is 
constructed on the unit principle, one of the chief 


objects aimed at in the design being to make the parts 


accessible, so as to facilitate repairs. In the case of 


large size switches the drum can be removed com 
plete in a few seconds. The switch can be supplied 
with an air break or the contacts may be immersed 


in oil, and it can be arranged to act as a star-delta 
switch, a series-parallel starter, or an auto-trans- 
former ste 


Another 


rter. 


of the company’s exhibits is shown 


IGRANIC STAR-DELTA SWITCH AND CONTACTOR PANEL 


full range of its standard hand-operated and auto- 
matic control panels for alternating and direct-current 
motors, battery charging panels, theatre dimmers, 
a lifting magnet and wireless apparatus. 


AND ELE FURNACES, Lrp. 
Automatic and Electric Furnaces, Ltd., is showing 
exemples of the Wild-Barfield electro-magnetic fur- 
naces, some of which are in constant operation. During 
the last few years some new features have been em- 
bodied in the design of these furnaces, and the illus- 
tration—Fig. 65 a furnace fitted with a 
tvpe of control hoard and indicator 
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shows 


new magnetic 

















FIG. 64—IGRANIC AUTOMATIC STARTING RHEOSTAT 


Fig. 63. This is one of the firm’s autcmatic contactor 
panels, which are used on an extensive scale for start- 
ing direct-current motors driving compressors and 
centrifugal and other pumps. The panels operate 
under the control of some form of master device, such 
aS a pressure regulator, tappet switch, push button 
or float switch. A similar range of panels is made 
for use with elternating-current motors of all types 
and voltages. 
A third exhibit is the automatic starting rheostat 


mounted in an aluminium case. Briefly, the process 
of hardening a plain carbon steel consists in heating 
it until the cementite or iron carbide and ferrite or 
iron, coalesce and form a solid solution, which is then 
fixed by quenching the stee! in water or oil. If the 


steel has been heated to exactly the correct degree, 
it will show subsequently on being fractured a fine 
grain, which is accompanied by maximum strength, 
toughness, resistance to wear, and the ability to take 
and retain a keen cutting edge. «The slightest degree 








of overheating, however, produces a coarse grain. 
which reduces the strength and durability of the 
metal, even though the hardness may appear to be 
unaffected. Very slight underheating, on the other 
hand, results in the development of soft spots and 
general irregularity of the structure. The tempere- 
ture et which steel passes into the state of solid solu- 
tion is not a fixed quantity, for it depends upon the 
composition of the steel, its past history, and very 
largely upon the duration of the heating period. 

It follows, that ideal results can 
be consistently obtained when the 


therefore, neve 


de 
The 


operat or 1 


pendent upon temperature measurements alone. 

















FIG. 65--WILD- BARFIELD ELECTRIC FURNACE 


only way, the makers of these furnaces contend, t« 
determine when the steel has reached the right mole 
cular condition for from the furnace 
to provide means for showing its magnetic condition, 
and this is the function of the magnetic indicator to 
which we have alluded. The operator has simply to 
keep an eye on the indicator, and as soon as it shows 
that the steel to magnetism, he 
watches it carefully until the needle ceases to move, 
when he quenches the steel. 

The electrical circuit for the arrangement 
in Fig. 66, where F is the primary or heating winding 
of the furnace, D the secondary winding on the furnace 


withdrawal! 


Is 


lose 


is beginning 


is shown 
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FIG. 66-DIAGRAM OF WILD-~-BARFIELD FURNACE 


casing, S and P the secondary and primary windings 


of aso-called compensator. M C is the moving coil of 
‘ 
the magnetic indicator, and is attached ‘to a 


pointer moving over a scale. W is a winding on an 
electro-magnet, between the poles of which the coil 
M C moves. Normally an electromotive force is in 
duced in the coil D, and is opposed and completely 
neutralised by an equal electromotive force induced 
in the coil 8S. As soon, however, as a piece of steel 
introduced into the furnace, the electromotive 
force in the coil D is augmented by the presenec of the 
steel. The electromotive force opposing it in the 
coil S is overpowered, and a small current is caused 


is 





to circulate through the coil M C, thus causing it to 
move on its axis, when generally the pointer is de- 
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flected completely across the scale, against a stop, 
where it vibrates and gives rise to a musical note, 
so long as the steel is in the magnetic condition. When 
the steel has nearly attained the non-magnetic con- 
dition, however, the pointer leaves the stop and moves 
down the seale, finally coming to a standstill when 
the steel has lost its last trace of magnetism, and if 
the steel is then immediately withdrawn and quenched 
it is hardened under the best possible conditions. 
Whether the rate of heating has been fast or slow 
is a matter stated to be of no consequence. 

The firm is also showing for the first time a visual 
pyroscopic tell-tale, which consists of two relays, 
one connected across the furnace secondary and the 
other across the secondary of the compensator. This 
relay is adjusted so that it switches over from one 
lamp to another when the electromotive force from 
the furnace secondary is just a little higher than that 


of the compensator secondary. When the charge is 














FIG. 67—TEMPERING BATH—AUTOMATIC FURNACES 
fully magnetic the electromotive force from the furnace 
secondary is sufficient to overpower the solenoid con- 
nected to the compensator secondary, whilst, when 
the charge is approaching the non-magnetic con- 
dition, the compensator solenoid overpowers the 
furnace solenoid, and the lamps are thus changed 
over. This arrangement of lamps leaves the hardener 
free to attend and work a number of furnaces, tem- 
pering mufflers, &c. 

Another exhibit to which attention should be called 
is the firm’s new type of electrically heated oil tem- 
pering bath—as shown in Fig. 67. The heaters 
are directly immersed in the oil, an arrangement 
which has been found to give very efficient oil cir- 
culation, and the power consumption is small. The 
upkeep cost, moreover, is said to be negligible. 

STEAM TURBINE COMPANY, 
Lrp. 


THE Parsons MARINE 

Since Sir John Biles read his paper before the spring 
meetings of the Institution of Naval Architects, 
interest in the high-pressure, high-temperature type 
of marine steam turbine equipment has undoubtedly 
been quickened. Even already a vessel of this type 
for service on the Clyde is under construction by 
Messrs. Denny at Dumbarton. This development is 
illustrated on the stand of the Parsons Marine Steam 
Turbine Company, Ltd., by means of a model of a 
high efficiency marine geared turbine installation 
suitable for a single screw vessel of 5000 shaft horse- 
power. Steam is generated in water-tube boilers 
at a pressure of at least 500 lb., and is superheated 
to a temperature of 700 deg. Fah. The turbines are 
in three pressure stages running at 5000, 3000 and 
1700 revolutions per minute. The three units drive 
separate pinions, and are coupled through double- 
reduction gearing to the propeller shaft, which runs 
at 90 revolutions, corresponding to a speed of 14 knots. 
The model, it is stated, shows the latest type of geared 
turbines for mercantile marine use, the arrangement 
being based on recent practice followed in connec- 
tion with high steam pressure Parsons turbines in 
land stations. It is claimed that under this system 
the machinery equipment is lighter than any existing 
arrangement of geared turbines. reciprocating engines 
or internal combustion plant of similar power, and 
is more economical when running costs, interest on 
capital, depreciation and other factors are taken into 
clue consideration. 








The Parsons Company also shows other models, 
including one of the steam yacht Turbinia, the first 
vessel to be fitted with Parsons turbines, which was 
built at Wallsend in 1894. 

WORTHINGTON-SIMPSON, LTD. 

THE principal exhibit on the stand of Worthington- 
Simpson, Ltd., of London and Newark-on-Trent, is 
a new type of Worthington vertical oil engine, which 
presents several interesting features. lt is of the two- 
stroke cycle solid injection type, and is remarkable 


valve and fuel injection begins. As the first parti: 
of fuel reach the heated air in the upper inject 
chamber, a very small amount of fuel becomes ignit 
and burns, thus raising the pressure in the cham} 
to something above that in the space immediat: 
above the piston. The exact amount of this p 
combustion, as it may be termed, is controlled by ¢ 
particular design of injection chamber and eject 
orifice, and these parts are so dimensioned that ¢ 
main charge of oil spray, together with the produ 
of pre-combustion are confined in the lower part 




















FIG. 68 225 B.H.P. 


for its simplicity of design. The makers claim that in 
this new design they have met the demand for an 
oil engine which, while possessing the good qualities 
of the Diesel type, is much more simple in its con- 
struction, but is equally capable of giving continuous 
and reliable service with the minimum of attention. 
The particular model exhibited, illustrated in the 
engraving Fig. 68 and the sectional drawing 
Fig. 70 page xix.—is a three-cylinder engine. 
It is designed to develop 225 brake horse-power total 
when running at the moderate speed of 275 revolu- 
tions per minute. Each cylinder has a diameter of 
15}fin., with a stroke of I6in. We were recently 
privileged to see this engine on test at Newark before 
it was dispatched to Olympia, and we were impressed 
by its silent running, the excellent way in which it 
took up its load, and the general ease and quickness 
of starting. Various sizes of engines were going 
through the shops at Newark-on-Trent, and upwards 
of eight have already been built, although work was 
only started on this type of engine a few months ago. 
It is of interest to learn, however, that upwards of 
250 engines, representing 30,000 to 40,000 brake 
horse-power, have already been built to this same 
design, and successfully applied in America for both 
land and marine work. 

The fuel spray valve and the fuel injection arrange- 
ments which are designed to give controlled combus- 
tion are of particular interest. Drawing, Fig. 69, 
is a section through the cylinder, showing the piston 
at the top of its stroke. It will be noted that there is a 
divided injection chamber, consisting of an upper 
cylindrical portion A and a lower dome-shaped 
portion D, divided by the plate C, which is provided 
with an ejection orifice. The top face of the piston F 
is machined flat, so that when on the top centre it 
practically coincides with the bottom face FE of the 
cylinder cover. The spray valve or atomiser B is 
fixed in the top of the cylinder cover, and is furnished 
with a fuel test cock. The spray valve itself is auto- 
matic in action, and when the non-return check 
valve is opened by the oil fuel pressure, the oil is 
sprayed through fine holes in the atomiser cap. The 
principle of operation is briefly as follows :—During 
the up stroke of the piston pure air is compressed into 
the dome-shaped space above the piston, and into 
the upper injection chamber. At the end of*the 
stroke the pressure in the space between the piston 
and the cylinder cover is raised to probably 475 lb. 
per square inch, with a pressure of, say, 450 Ib. in 
the injection chamber. About 16 deg. before top 
dead centre the fuel pump delivers oil to the spraying 


see 
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the upper injection chamber. Just about dead centre 

when the end of the period of injection which coincides 
with the end of the 
reached, the change of pressure reverses the direction 
through the ejection orifice, and instead of 


pre-combustion process is 
of flow 
there being upward flow of heated and compressex 
air, a downward flow of gasified fuel takes place. 
The flow is accelerated by the downward moving 
piston, so that the combustion is progressive as the 
stroke of the piston proceeds. It will be appreciated 
that the onditions either side of the 


pressure ( on 
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FIG. 69--SECTION OF CYLINDER 


ejection orifice regulate the burning of the fuel, and 


that combustion is non-explosive in character. The 
absence of any shock is further ensured by use of the 
underside of the piston as a scavenge air cylinder, an 
formed by the space above 
and the frame around the 
base of the cylinders. By this means the scavenging 
air is uncontaminated by crank case oil. Any water 
or vapour collecting in the air spaces may be drained 
off by cocks arrange on the crank case at the back of 
Air enters special passages cast into the 


air receiver being 
the crosshead guides 


the engine. 
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: }ed-plate and columns, and is drawn into the receiver 
ace through light valves formed of straight strips of 
wing steel. The volume of the air spaces is so pro 


rtioned relatively to piston displacement that a 


Combustion 
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pump and governor controls are neatly arranged at 
the end of the engine and a fully automatic air starter 
is incorporated in the design. 
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gear-driven 


type of engine we have described and illustrated which 
may be employed for pumping, power and lighting and 
end of the other industrial 


pump, & 


At this 


water-circulating 


purposes, &@ marine type of engine, 


with self-contained pumps and reversing gear, is built 
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FIG. 70 SECTION OF 225 B.H.P. WORTHINGTON-SIMPSON HEAVY OIL ENGINE 


scavenge pressure up to 3 lb. per square inch can easily 
be maintained. The Worthington design of engine 1s 
practically standard as regards main scantlings, and 
all running parts are enclosed in light casings, with 








lubricating oil cooler and an interchangeable duplex | 
Numerous tests which have been 
made show that a fuel consumption of under 0-44 Ib. 
of oil fuel per brake horse-power hour can be main- 


filter are also fitted. 


Other exhibits displayed by Worthington-Simpson, 
Ltd., include a wide variety of the firm's well-known 
manufactures, such as feed pumps, centri- 
fugal pumps, vertical simplex pumps, and horizontal 


boiler 














FIGS. 71 AND 


and water connections. Lubrication 
of the main running parts is effected on a continuous 
pressure system, and the evlinders are served by a 
special mechanically operated lubricator. The fuel 


large doors 







72--DOUBLE ACTING MOTOR DRIVEN PUMPS-- WORTHINGTON - SIMPSON 


tained with even the smaller sizes of engine, with great 
economy in lubricating oil consumption. 

be correspondingly 
sizes of units. 


quoted figure may 
learn, with larger 





duplex pumps, both for land and marine work. 
An example which we have chosen for illustration is 
the set of vertical double-acting piston motor-driven 


pumps Figs. 71 and 72. The particular 


The above- 
reduced, we 
In addition to the shown in 
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one of a number which have 
specially designed for dealing with tar and 
For this either the firm’s 
patented stream-line valves or annular valves of the 
It will be noted that the 
pumps are particularly robust in construction, with 
valves. rhe machine- 
teeth, and designed to be silent in 


set of pumps shown is 
been 


ammonia liquors. work 


double-beat type are used. 


accessible gearing 18 


eut with 


easily 
involute 
running. This type of pump has also been success- 
fully emploved for marine work, and is recommended 
the makers for ships on which electrically driven 
The marine pump can be built 
ballast, fresh 


by 
auxiliaries are used. 
for oil fuel 


water and other services. 


transfer, general service, 


Lrp. 


C. A. 


Although to the best of our knowledge this is the 
first Exhibition at which C. A. Parsons and Co., Ltd., 
have shown @ static transformer, the company under- 
took this years As far 


PARSONS AND Co., 


work of nature many ago. 





FIG. 73 -STATIC TRANSFORMER -PARSONS 

menufactured a shell type 
Electric Supply 
ever since. It 


back 1899 the firm 
transformer for the 
Company, and it has been in 
was designed for a pressure of 2000/210 volts, and for 
an output of 40 kilovolt-ampéres at 80 cycles per 


The core and windings were immersed in a 


as 
Scarborough 
service 


se( 


ond. 


of numerous oil chennels to ensure uniform tempera 
the windings, the use of paper-insulated 
conductors, *~* Bakelite ” 
and by clamping the windings to resist short-circuit- 
ing The material per kilovolt- 
ampere is only 7 per cent. of that of the old transformer. 

small geared set—shown in 
Fig. 74—is another of C. A. exhibits. It 
is suitable for ship lighting and for other purposes 
which only call for a relatively small amount of elec 
trical With an output of 100 kilowetts at 
220 volts, the set is the smallest but manu- 
factured by the company. It runs at a speed of 
3000 revolutions per minute, the actual turbine speed 
being 10,000 revolutions minute. The dynamo 
will carry an overload of 25 per cent. for two hours. 
The gear wheels, manufactured in accordance with the 
said to be very silent 


tures m 
evlinders, separators, &c., 
forces. active used 
turbo-generator 
Parsons’ 


power. 


one 
per 
“creep = 


Parsons process, are 


sides of the channel and at the same time leave a cla 
centre, so as to prevent the pilot of an approachi 
vessel being dazzled by the light from the project: 
Among the company’s small exhibits are examples 
the blacling, 
blades menufactured integral with their roots, by 


most recent reaction consisting of st 


new rolling process recently perfected by the compar 


BiRMINGHAM SMALL ARMS COMPANY. 


the Birmingham Ss: 


the Exhibition is the li 


The only 
Arms Company on view at 
throwing gun, illustrated in Fig. 75, which is intend 
for the same service as the old-fashioned rocket ap; 


produc tion of 


ratus used cn the occasion of wrecks, but is much mo 
accurate in its aim. As will be seen from the engr: 
ing, it comprises an ordinary gun of the sporting ty; 


over the barrel of which there is slipped a cani 














FIG. 74 


when running \ spring-loaded 
Hartnell type, 
the speed of the turbine, and the throttle 
operated directly the 
Impulse blading made of rustless iron is used through 
the exhibited, the 
steam and initial 
162 deg 


although 


clriven through skew gearing, regulates 


valve is 


without of an oil relay. 


use 


in the case of machine 


for a 


out, and 
blading is designed 
temperature ol 

and a \ 
it can, of course, be modified to suit other steam con 
ditions. On test the machine was found to have a 
steam consumption of 19-8 lb. per kilowatt hour, a 
result which is quite good for so small a plant. The 
total weight of the set is 2? including the bed 
plate, in which the oil reservoir and oil 
The overall length of the set is ft 


pressure 
superheat 200 Ib. 


and 
respectively 27 1 


vacuum ot wis ID., 


tons, 
cooler 


Inc? rporated. 
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ist a long rod, to wl 


nta 2 coil of t e to thrown 


LUI ZZ Y he gun there is 
attached at the front a tube that enveloy 
the front end of the rod forms 

jectile which is shot out 
cartridge. When it is de 
tube that 


there 1s 


barrel Chis 


by the charge in sp 
ired to throw the line, a card 
forms a core round which the line 

and the end of the line is attached 


The gun is fired from tlh 


board 
wound, is pulled out, 
to a bridle on the 
shoulder, and preduces no more recoil than an ordinary 
The most effective elevation is 30 deg., 
lime 


projec tile. 


sporting yun. 
and in that position it will carry a */,,in. diametet 
to a distance of 70 yards. Such a line has a breaking 
load of 400 Ib., and obviously 
service in itself, or, alternatively, it 


men tt 


can be ot considerable 


mav be used as a 


to do the actu: 


wuling in ® heavier rope 


FIG. 75-—-LINE- THROWING GUN-BIRMINGHAM SMALL ARMS CO. 


form of 
At the Exhibi- 


cast tank with corrugations—a con- 
struction which at the time was new. 
tion a Parsons 5500/508-volt 40-cycle 
transforme! illustrated in Fig. 73—is shown. 
In practice this oil-cooled transformer is placed in a 
with external cooling tubes, and to 
the high-tension windings an externally operated 
tapping switch is connected to the low- 
tension voltage to be adjusted without opening the 
Modern transformer practice is exemplified by 
the use of dise type high-tension coils, the provision 


iron 


modern 


as 
boiler plate tank, 
enable 


Tank. 


Various kinds of searchlight reflectors and silvered 
mirrors, which have among the com- 
pany’s standard products since the foundation of the 
Heaton Works in 1889, are on view. There are 
parabolic reflectors, with diameters ranging from 53in. 
to 5ft., and a split parabola-ellipse reflector mounted 
so that two beams can be obtained at any desired 
angle to another—a type of that is 
specially suitable for the navigation of canals, etc., 
by night. It is under conditions 
to have a beam which will light up the buoys at the 


been 


glass 


one reflector 


these 


necessary 


work required. The weight of the gun, with the 
canister and projectile in position, is 22} lb. Alter- 
natively tc being fired from the shoulder the gur. 
can be fitted up on a swivelling stand, with a recoil 
action, and then the range is increased to 100 yards, 
while the weight is only 42 Ib. The variety of uses to 
which such a gun can be put will be readily appre- 
ciated, for, besides its employment for life-saving at 
sea, it would be very serviceable in getting out moor- 
ing ropes and might possibly help a steeplejack in 
getting his first fastening into place. 
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French Submarines. 


THE suggestions made in Great Britain and else- 
where for the suppression of submarines have been 
widely discussed in France, and while sympathy is 
expressed for the losses sustained by the British, 
American and Italian navies, there is no desire to see 
a proposal of this kind put forward officially. Although 
the French have modified their ideas concerning the 
value of underwater craft since the days when Admiral 
Aube foreshadowed the total eclipse of battleships 
by the creation of large flotillas of submarines and 
torpedo boats, they still have faith in the submarine, 
which has for many years figured prominently in the 
programmes of naval construction. That faith is 
largely based upon necessity, for in the present state 
of the country’s finances there can be no question of 
building squadrons of battleships, and the only 
vessels that can be provided with the resources at 
present available are light cruisers, submarines and 
torpedo boats, together with aircraft. There can be 
no question of suppressing submarines except by 
disarmament, and the French still hold to the opinion 
that such disarmament is only possible when the 
control of the world’s naval forces is handed over to 
the League of Nations. They do not agree that the 
submarine necessarily entails more risk than aircraft 
or other weapons in their initial stage, and while the 
recent losses are deplored, it is argued that the sub- 
marine may, in the end, be developed into a trust- 
worthy and powerful instrument of defence. These 
ideas have taken such deep root in France that the 
acceptance of any proposals to abolish submarines 
appears to be very remote. 


Wrecks. 


Luoyp’s Recister Wreck Returns for 
quarter of this vear, which have just been published, 
that the reduction in the mercantile 
marine of the world, from all causes, during that 
quarter, was 218,560 tons, and this amount was fairly 
equally divided which were 
deliberately broken up and those accidentally lost, 
the proportion being of the order of 118 to 99. It is 
also noteworthy that much the same relation per- 
sisted if the two causes were apportioned out between 
steamers and motor ships, and sailing ships separately 
as two classes. In view of the great preponderance 
of British shipping throughout the world, it is gratify- 
ing to find that the British losses, in tonnage, were in 
no greater proportion than 18 to 80, as compared with 
all other countries. For all ships, whether lost or 
broken up, the British 41,666 tons, as 
against 176,894 tons for other countries. Put another 
way, the losses of steamers and motor ships to Great 
Britain were 0-1 per cent of the total owned. Greece 
was the most unfortunate country in this respect, with 
a loss of 0-75 per cent.; while France and Germany 
were lucky with only 0-02 per cent. each. It is note- 
worthy that when we come to sailing vessels, British 
ships were much better than those of any other 
country, with a loss of 0-4 per cent. An unusual 
entry in the detailed part of the return concerns 
the of the Corvallis, of 2922 tons, an 
American wooden steamer, which was *‘ de- 
stroyed for film purposes.” 


the second 


show 


gross 


between those vessels 


losses were 
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screw 


Electric Power Supply. 


DURING a speech at the annual dinner of the British 
Electrical and Allied Manufacturers’ Association, 
Lord Weir made some remarks which support a 
policy in connection with the generation and supply of 
electricity that has been advocated for some time 
past. He naturally pressed for a reduction in the 
cost of electricity supplies, and said that we appeared 
to possess inherent possibilities for producing and 
distributing electricity at cheaper rates than any other 
great industrial country. He did not, however, think 
that the desired result could be attained by any 
drastic policy of shutting down existing stations and 
constructing a small number of huge plants at the 
pithead. What was most essential was, he said, that 
any new electricity scheme should be so devised as 
to enable coal pre-treatment processes to be dove- 
tailed into the new scheme readily and naturally. 
A much more immediately important development, 
although a smaller one, was the full utilisation of waste 
heat, such as that from coke ovens in the generation 
of power which could be transmitted to the con- 
sumers by high-tension mains. 


Heavy Oil Engine Working Costs. 


A DRAFT report on the subject of the working costs 
of heavy oil engines during the. year 1924-5 was 
considered at a meeting of the Diesel Engine Users’ 
Association, held on Friday, the 20th inst. The report 
is the fourth of the series which has been issued by 
the Association, and it gives particulars of thirty-six 
Diesel engine and hot-bulb installations in the United 
Kingdom and eight Diesel engine operated generating 
stations overseas, as well as comparative running costs 
for steam engine and oil engine driven pumping plants 








in Egypt. The average total engine costs of the thirty- 
six home stations, with a total output of over 
32,000,000 units and a plant load factor of 15-3 per 
cent., were 0-806 penny per unit generated during 
the period under review. Last year’s figure was 
0-899 penny and the improvement is largely ac- 
counted for by the reduction effected in maintenance 
costs. The average total engine costs for the eight 
stations overseas, with a total output for the year of 
over 18,000,000 units, was 0-746 penny per unit 
generated. In the discussion, it was rightly pointed 
out that the conditions of load factor under which 
most of the plants worked gave results which were 
hardly comparable with those obtained from heavy 
oil engines operating under reasonably favourable 
conditions. A feature of interest is that the capacity 
of the nineteen new plants put down during the year 
averaged well over 500 brake horse-power each, there 
being four engines of 1000 brake horse-power and 
upwards, and four of 750 brake horse-power. The 
movement in the direction of larger oil engine driven 
generating units would seem to have been maintained 
during the year. recorded 
in the direction of reducing the amount of lubricating 
oil used, by centrifugal and other means of puri- 
fication, but very little has been done in connection 
with the use of low-grade fuel oils and the utilisa- 
tion of the waste heat in the exhaust gases and the 
heated cooling water. 


The Fate of Submarine M 1. 


THE mystery surrounding the fate of submarine 
MJ}, which disappeared on November 12th, while 
exercising off Start Point, has been cleared up by a 
statement emanating from the master of the Swedish 
steamship Vidar. This appears, was in 
the neighbourhood of Start Point on the morning of 
November 12th when two distinct shocks were felt. 
These shocks were at first attributed to heavy seas 
striking the ship, but when Captain Anell heard on 
arriving at Cuxhaven that a British submarine had 
been lost off the Devonshire coast. he thought it well 
to communicate his experience to the Swedish naval 
authorities. An inspection of the ship's hull at 
Stockholm has established the fact that had 
been in collision with some obstruction, and in view 
of the coincidence of time and place, and the fact 
that marks of grey paint have been found on her hull, 
no reasonable doubt exists that the Vidar was 
the unwitting destroyer of M 1. In the Ad- 
miralty’s opinion, the submarine was _ rapidly 
and completely flooded, and the crew must 
have perished immediately. It is con- 
solation to know that the loss of the boat was not 
caused by a mechanical defect, but the failure of the 
Swedish to any warning to the 
presence of submarines in the area through which 
she was steaming has yet to be explained. This case 
is the third within the past three months of a sub- 
marine having been run down and sunk by a merchant 
vessel, the previous victims being the Italian boat 
Veniero, lost off the Sicilian coast on August 26th, 
and the American boat S 51, sunk in Long Island 
Sound on September 25th. No success has, so far, 
attended the diving operations to locate the wreck 
of M 1, and it is thought likely that the attempt will 
be abandoned. 


Progress has also been 
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Wireless Transmission of Energy. 


Tue fact that in the new Wireless Act reference is 
made not only to the transmission and reception of 
messages, but also to the transmission of energy, has 
led many people not fully acquainted with the 
scientific side of the art to suppose that the day when 
power will be transmitted through the ether in useful 
quantities is near at hand. Such transmission can 
be effected at the present moment, but the amount of 
energy which can be so sent is very small, and the 
efficiency of the process is very low, so much so that 
for the time being there is really little evidence 
warranting the belief that the wireless transmission 
of energy on a practicable scale is a probable develop- 
ment of the near future. Speaking on this subject at 
a dinner last week of the Radio Association, the 
chairman, the Duke of Sutherland, referred to the 
visions of “ the camp-followers of science * in which 
wireless power stations were used for driving factories, 
trains, motor cars and aeroplanes. In view of the 
present position of wireless, he said such visions were 
neither scientific nor intelligent; like a certain 
“death ray they were “‘mere moonshine.” The 
most important problem to solve in connection with 
this development of wireless was, he said, to discover 
means of transmitting the energy in one particular 
desired direction, and not broadcast in all directions. 
That problem was being actively studied in the realm 
of wireless telephony, but not until it had been solved 
in connection with the wireless transmission of energy 
would the wonders forecast by the pseudo-scientists 
come within the range of probability. 


The Development of Coal Dust Explosions. 


A REPORT published this week by the Safety in 
Mines Research Board on the effect of release of 
pressure on the development of coal dust explosions 
is of much more practical importance than its title 
at first sight would suggest. The experiments 





described were conducted at Eskmeals with the object 
of determining to what extent a coal dust explosion 
was aided or retarded by a release of the pressure, 
either at the point of origin of the explosion or at some 
point in its path, such as would be caused in a mine 
roadway by openings to side galleries or drifts. It 
was found that if the release of pressure behind the 
point of ignition were prevented, the conditions were 
more favourable to the inception of a coa! dust ex- 
plosion than they were if the pressure were partly or 
wholly released. The effect of openings along the 
path of an explosion was found to be mainly to release 
the pressure. With the openings ahead of the flame 
the velocity was increased, but with them behind 
the flame the velocity was decreased. A study of the 
report should not only assist the investigation of 
colliery explosions, but should indicate the positions 
in mines at which the measures taken against the 
accumulation of coal dust or the occurrence of a 
of ignition should be stringent. For 
instance, it is clear that there is less danger of a coal 
dust explosion developing from a given source of 
ignition at a long-wall face than at a dead end or 
cul-de-sac. The experiments described in the report 
were conducted by Dr. R. V. Wheeler, the Director of 
the Eskmeals station, and Mr. H. P. Greenwald, 
Assistant Physicist on the United States Bureau of 
Mines staff. The report is the second joint publica 
tion to be issued in connection with the scheme of 
co-operation now in existence between the two 
countries. The experimental gallery at Eskmeals 
has recently been demolished, but the experiments 
dealt with in the report are to be continued at a new 
at Harpur Hill, near Buxton. 


source most 


station 


The Exhibition at Olympia. 


Tse Shipping, Engineering and Machinery E:.hi- 
bition at Olympia, to which we devoted a special 
Supplement in our last issue, was declared open on 
Monday last by Mr. Bridgeman, First Lord of the 
Admiralty. Speaking from the reception space in 
the centre of the hall, Mr. Bridgeman said he desired 
to express on behalf of the Admiralty its gratitude 
to the inventors and industries represented at the 
Exhibition for all they had done for the British Navy. 
It was the policy of the Admiralty to keep the Navy 
in line with the most modern ideas, and not to send 
to sea any ships which were inferior to those of other 
countries. He recognised particularly the value of 
the research work on which engineers were engaged, 
and, alluding to the of M1, added that the 
Admiralty sought to make it impossible, as far as 
human ingenuity would allow, for accidents to occur 
from causes within its control. Subsequently, a 
luncheon to a very large number of guests was served 
in the new restaurant. At it Sir Charles Parsons 
presided, and Sir Walter Runciman was the first 
speaker. In proposing the health of “ Shipping and 
Commerce,” he asserted that those who were respon- 
sible in this country for shipbuilding undertakings 
would rather rely upon their own enterprise than 
upon any form of State help. He dreaded any 
recrudescence of Government interference in indus- 
trial affairs, and he felt confident that if left to them- 
selves business men would survive the present depres- 
sion and be ready to meet a great expansion of trade 
of which he already saw signs. At the general wish 
of the assembly, Mr. Bridges, organiser of the Exhibi- 
tion, made a short speech in acknowledgment of 
** Suecess to the Exhibition,”’ proposed by Mr. W. 4, 
Berry, Director of Naval Construction. 


loss 


An Oil Tank Explosion. 


Tue explosion which took place on January 14th, 
1925, in a new oil tank at the works of the Medway 
Oil and Storage Company, Ltd., Isle of Grain, Kent, 
would seem, according to the Home Office report just 
issued upon it, to possess features of considerable 
The tank was 102ft. 6in. in diameter 
and 30ft. in height. During its construction it was 
tested for tightness by pumping water into it. On 
the day of the disaster the water level was within 2in. 
of the top, which by that date had been roofed over. 
An air pressure test had been carried out, and an 
examination for leakage was being conducted. 
During this examination a boilermaker was instructed 
to put a gin. rivet in a hole in the curb angle at the 
top of the tank. When the rivet was about to be 
inserted in the hole there was a flash of flame, and 
with a dull heavy boom the whole roof of the tank was 
blown off. One fragment, weighing 8000 Ib., was 
hurled to a distance of 180ft. Three men lost their 
lives. Mr. G. 8S. Taylor, Senior Engineering Inspector 
of Factories, in his report attributes the explosion 
to an accumulation of petrol and petrol gas above the 
water in the tank, the ignition being caused by the 
heated rivet. How the petrol reached the tank is 
scarcely in doubt. It seems that the water used for 
testing was drawn from the river Medway by a pump 
which between the tests was used for its ordinary 
duty of delivering petrol to vessels in the river 
Although certain precautions were taken to free the 
pump and the pipes connected with it from petrol, 
there is little doubt that some remained behind, 
adhering to the walls or trapped in bends, &c., and 
that with each fresh delivery of water additional 
petrol, totalling probably something in excess of 
22 gallons, was sent into the tank. 
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The British Steam Railway Loco- 
motive from 1825 to 1924. 

AHRONS, M.I. Mech. E. 

No. XLVIII.* 

1901 


By E. L. 


PERIOD TO 1914 (continued). 


LocomorivEe Deratts, 1901-1914. 


F Boilers.—Following J. F. McIntosh’s example of 
1896, other engineers increased the diameter of boilers. 
Previously the size of the cylinders seems to have been 
the principal factor in estimating the power of a loco- 
motive, but henceforth the boiler began to be the 
first consideration, though progress in this direction 
was gradual. 

More attention was paid to water capacity, steam 
space, and circulation, and narrow water spaces were 
enlarged. Perhaps the most marked developments 
took place on the G.W.R. under Mr. Churchward’s 
supervision. After W. Dean had adopted the Belpaire 
tire-box casing raised above the barrel, which was 
made in two rings, the second ring was coned so that 
the top joined the fire-box casing and simplified the 
flanging necessary for the raised casing. This was 
another form of the American wagon top boiler. After- 
wards the front ring was also coned. The design 
provided a greater area at the water line, larger steam 
space, and increased water space at the sides of the 
tubes. 

On the L. and Y.R., H. A. Hoy in 1902 built a 
number of mineral engines with steel corrugated 
Cornish flues in place of copper fire-boxes. Drawings 
appeared in THE ENGINEER, August 15th, 1902. The 
principle wes similar to that of the Lentz boilers in 
Germany, and of the Vanderbilt type in the U.S.A. 
The design has been abandoned. Particulars of the 
service and defects of thece boilers were given by Mr. 
G. Hughes, Proc. Inst. Mech. Engineers, February, 
1906, and July, 1909. 

The only water-tube fire-box of the Brotan type 
was made by Beyer-Peacock in 1907 for a four-wheeled 
industrial tank engine. See THE ENGINEER, January 
10th, 1908. 

In 1902 six passenger tank engines on the L. and 
Y.R. were provided with Druitt-Halpin’s thermal 
storage system, consisting of a cylindrical vessel 
mounted above the boiler and connected to it by 
saddle plates. The object is to cause the excess of 
power generated in the boiler, over that required for 
unmediate consumption, to be stored as steam and 
hot water for use when extra power is demanded. 
Drawings appeared in the “* Proc.’’ Inst. Mech. Eng., 
July, 1909. On a heavy road with frequent stopping 
places, the saving was stated by Mr. G. Hughes to 
be 12 per cent., but when the engines took their turn 
on other sections the all-round economy was 4 per 
cent. 

Superheaters.—By far the most notable landmark 
in locomotive progress during the present century is 
high degree steam superheating. Sir John Aspinall’s 
superheater of 1899, placed within a chamber recessed 
into the boiler barrel immediately behind the smoke- 
box, produced a superheat up to 95 deg. Fah. From 
a modern standpoint it would be considered as a steam 
dryer ; nevertheless it was‘a very efficient one. The 
practical application of high temperature superheating 
was due to Wilhelm Schmidt, of Cassel. His first two 
designs, which were tried in Germany in 1898 
to 1900, were never used in this country. The 
present well-known form was applied by M. Flamme, 
in Belgium, and particulars were given in the “ Proc.” 
Inst. Mech. Eng., June, 1905. The first Schmidt super- 
heaters on a British railway, as far as the writer can 
trace, were fitted by Mr. G. Hughes in November, 
1906, to two goods engines on the L. and Y.R. They 
were followed by Mr. D. Earle Marsh’s 4—4-2 express 


tank engines on the L.B. and 8.C.R. early in 1908. The 


principle of Schmidt’s smoke-tube superheater has 
been followed in various designs, such as the Robinson, 
Gresley, Swindon, Eastleigh, Horwich, &c., which 
have been illustrated in THe Encrneer. D. Drum- 
reond, on the L. and 8.W.R., contented himself with 
a couple of short cast steel boxes in the smoke-box, 
forming a steam dryer, much less efficient than Aspin- 
all’s, as the superheat amounted to only about 20 deg. 
Fah. Other more elaborate forms of smoke-box 
superheater, such as the Phoenix, were tried, and 
abandoned. 

Feed-water Heating—F. H. Trevithick’s classic 
experiments, from 1901 onwards, on the Egyptian 
State Railways, led to a revival of feed-water heating 
and with it the use of independent feed pumps. Trevi- 
thick utilised both the exhaust steam and smoke-box 
heaters in series. Contemporaneously D. Drummond 
arranged under the tender tank a long cast iron box 
containing a series of pipes, into which the exhaust 
steam was turned. Subsequently he added a smoke- 
box coil in series with the tender heater. 

Boiler Accessories.—The top feed through the steam 
space is of ancient origin. In 1863 G. Spencer patented 
a feed water purifier. A chamber into which feed 
water was admitted was in communication with the 
steam space and contained a number of trays, one 
below the other. The feed water was delivered on to 
the top tray, whence it descended on to those below 
in series, finally falling through the steam space into 
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the boiler. An almost similar arrangement was 
applied from 1863 onwards by Herr Wagner, loco- 
motive engineer of the Bergisch-Markische Railway, 
Germany, and was illustrated in THe ENGINEER, 
January 16th, 1867. M. Chapsal applied a very similar 
arrangement in France about 1890. In this country 
the top feed had been forgotten until history again 
repeated itself, and in the discussion on Mr. G. J. 
Churchward’s paper on “* Large Locomotive Boilers ” 
(Inst. Mech. Eng., March, 1906), Mr. Vaughan 
Pendred suggested putting the feed into the steam 
space. Mr. Churchward then stated that he intended 
to pursue the plan, and the G.W.R. system of top feed 
resulted. The apparatus is similar to that of 1863, 
but instead of a second “ dome ”’ to contain the trays, 
in Churchward’s design two parallel trays are placed 
inside the boiler under the safety valve seating, to the 
sides of which the clack boxes are fixed. The delivery 
pipes are external. In Mr. R. E. L. Maunsell’s S.E. 
and C.R. engines of 1917 the dome-shaped chamber 
outside the boiler reappeared, and the water flows 
down a helical tray inside this chamber, finally drop- 
ping on to a saddle fixed to the perforated steam pipe. 

Variable blast-pipes of different designs came more 
extensively into use. Several took the form of a cone 
which could be raised or lowered inside the orifice. 
These were regulated from the footplate, but in T. 
Whitelegg’s London, Tilbury and Southend engines, 
built in 1909 by R. Stephenson and Co., the cone was 
actuated automatically when notching up by means 
of a bell-crank lever worked by a rod connected to 
the reversing gear through the medium of a slotted 
link. Blast-pipes with internal regulating cones are 
ancient history, and appear in Rothwell’s engine of 
1832—see Fig. 15 ante. They reappeared about 
forty years later on the Continent, where several 
designs were in use in Germany about 1870. After 
another long interval they found their way back to 
this country. 

A most ingenious and successful automatic variable 
blast-pipe is the ‘“‘ Jumper,” applied by Mr. Church- 
ward to the G.W.R. engines. The “ jumper” is a 
loose collar with a projection which rests upon a ledge 
on the outside of the orifice. The orifice has sixteen 
lin. holes round its circumference, through which the 
excess of exhaust steam passes when the blast is heavy. 
This steam acts upon the top flange of the “* jumper,” 
which is lifted, thereby increasing the effective area 
of the orifice. 

Various novel kinds of spark arresters appeared 
during the first few years of the present century. 
Their use till then had been very limited in this 
country, and the types employed had consisted of a 
wire gauze screen disposed either as a horizontal 
diaphragm across the smoke-box, or an inverted 
cone extending from the top of the blast-pipe to 
the base of the chimney. The new arresters took the 
form of baffle plates arranged in various ways in the 
smoke-box. In D. Drummond’s arrester perforated 
baffle plates were fixed to movable wings hinged to the 
blast-pipe, so that they could be moved aside when the 
tubes were being cleaned. In MclIntosh’s arrange- 
ment a plate V-shaped in plan is fixed between the 
tube plate and the blast-pipe, with the addition of an 
inclined deflector plate, the latter being similar to the 
American “diaphragm” plate. Additional louvre 
baffles are fitted to the front of the smoke-box. To 
prevent accumulation of ashes in the angle of the V 
plate at the bottom of the smoke-box a 3in. draught 
pipe with its lower end near the base of the blast-pipe 
and its upper end in the bottom of the chimney is 
arranged inside the angle of the V plate. This system 
was applied to many of the Caledonian Railway 
engines. 

Frames, Axles, Bogies, &c.—On the G.W.R. Mr. 
Churchward in 1903 adopted a composite frame, of 
which the front end consists of a aaf-shaped slab, 
which is bolted to the main plate frame in front of the 
first coupled axle. The slab is similar to the form used 
in the latest American practice, being a compromise 
between a bar and a plate. It lends itself to the attach- 
ment of the outside cylinders, which, with their steam 
and exhaust passages, are in modern G.W.R. practice 
also based upon American designs. See drawings in 
THe ENGINEER of May 13th, 1904. 

Though not universally used, built-up crank axles 
with balance weights formed as extensions of the 
crank webs superseded forged crank axles for heavy 
engines on several railways. On the G.W.R. and the 
L. and Y.R. pendulum link bogies were abandoned. 
The former had tried the three-pin and the latter had 
used the two-pin arrangement of swing links. The 
spring-controlled sliding bogie proved that a much 
steadier riding engine resulted. The later G.W.R. 
bogie is a combination of British, French, and 
American features. It is of the sliding type controlled 
by two helical springs, as in R. Stephenson and Co.’s 
design of 1861. The weight is not carried on the 
pivot, but the Alsatian design is followed, in which 
the bearing of the main frame rests on a spherical 
seating at each side. Finally, the bogie frames are of 
the American bar construction. Incidentally these 
are the only bar frames in British railway practice, 
but a bar-framed bogie, somewhat similar to a 
diamond truck, has recently been supplied to one of 
the smaller “ Atlantic” express engines of the G.N.R. 
type, “ 3990” class, on the L. and N.E.R. The axle- 
boxes and bearings are outside. 

The bogies of the later N.E.R. 
vided with Timmis’s spiral bearing springs. 


engines are pro- 
Those of 





the leading wheels have a greater deflection per ton 
than those of the hind wheels, the respective rates fo, 
the 4-4-2 express engines being .535in. and .375in. 
per ton, the object being to make the front end ada): 
itself more readily to the inequalities of the track 
This is, in effect, P. Stirling’s idea of 1870 carried 6: 
in a different manner. 

Brakes on leading-bogie wheels were adopted o), 
the G.W.R. and subsequently on the Midland Railway, 
and they were also fitted to the L. and Y.R. 4-6) 
engines in 1908. Mr. Hughes, in his report to the 1922 
Congress of the International Railway Associatic, 
stated that on the L. and Y.R. they were afterwar:i 
discarded as the “ brake tended both to stiffen t/ 
bogie wheel base and impede the free rotation of t| 
wheels, thus increasing the tendency for them 
mount the rail. As one of the functions of the bog 
is to guide the engine round curves, it was considere:| 
advisable to keep it as flexible as possible.’’ There 
considerable difference of opinion on this subject, an:| 
the G.W.R. and M.R. engines still retain bogie brak« 

A novelty in two-wheeled pendulum link pon, 
trucks was introduced by Mr. H. N. Gresley on thy 
G.N.R. in 1912. It is shown in the drawings of th 
2-6-0 engine in THe ENGrineer of November 238t} 
1913. The single bolster is replaced by a double on 
the top portion being inverted. The object is t, 
equalise the weight on the truck wheels when passin, 
round curves ; at the same time the lateral tilting . 
the body of the engine with a two-pin single pendulum 
bolster is avoided. 

Cylinders and Valves.—After the 1849 experiment 
on the S.E.R., the uniflow system was not revived for 
locomotives until Stumpff took it up in Germany 
about 1909. The N.E.R. 4—6—0 engine with uniflow 
cylinders, of which drawings appeared in THe Ena 
NEER, April 18th, 1913, was built in February of th 
same year. The weight, 71.7 tons, of the engine was 
2.85 tons more than that of the otherwise similar 
standard engines. 

The method of supporting the smoke-box in a 
saddle forming part of the cylinder casting, as has 
been the American practice for many years, was intro 
duced by W. Dean on the G.W.R. at the end of 1899 
for inside cylinders. In 1902 the design was used for 
the first G.W.R. 4-6-0 express engine, with outside 
cylinders, and has since gradually spread to other 
railways. 

When the G.W.R. first tried piston valves, the old 
solid plug type was adopted, though it had been dis 
carded many years previously. But to avoid trapped 
water spring-loaded relief valves were fitted to the 
cylinder covers. Eventually the plug valves wer 
abandoned by the G.W.R., owing to leakage of steam 
past them. 

The various designs of piston valves are too numer 
ous to describe in great detail. The most original 
design is that of Mr. G. Hughes on the L. and Y.R., 
in which passages through the piston valve heads form 
communications between the cylinders and the steam 
chests. These passages are closed by steel balls, 
which are held on their seats by the steam chest 
pressure. When the back pressure in the cylinders 
rises above the steam chest pressure, the balls fall 
from their seats and relieve the former—see drawing 
in THe ENGINEER, November 21st, 1924. Mr. J. G 
Robinson’s piston valve effects the same purpose by 
means of a flat annular valve, which covers a numbe 
of holes drilled circumferentially through the head, 
corresponding holes being drilled radially through 
the solid ring, the latter registering with a third 
series of holes in the main packing ring. The annula 
valve opens the passages through the holes when the 
pressure in the cylinders is in excess of that in the 
steam chest. Both these piston valves do away with 
the necessity for release valves on the cylinder covers. 

Motion and Valve Gears.—In 1902 the G.W.R 
provided the connecting-rods of the first outside» 
cylinder 4-6-0 engine with big ends having solid 
bushes, and all the standard engines with outside 
cylinders have this form of rod, which has spread t» 
several other railways. 

Deeley’s valve gear was already been mentioned. 
A valve gear by J. T. Marshall, of Leeds, was fitted in 
1902 to a Great Northern goods engine, and subse 
quently to a 4-4-0 passenger engine. Unlike many 
other valve gears, in which at least one excentric 1s 
suppressed, two excentrics were used. A full deserip- 
tion of the gear, as fitted to a 4-4-0 engine on the 
G.S. and W.R., Ireland, was given in THE ENGINEER, 
November 3rd, 1905. 

In 1912 Mr. H. N. Gresley adopted a modification 
of the usual form of Walschaerts gear. The weight of 
the combination lever and the front end of the radius 
rod is carried by a small crosshead, which slides in an 
extension of the back cylinder cover. This arrange- 
ment replaced the valve spindle tail rod and its 
guide. The back end of the radius rod, instead of 
being connected by a link to an arm of the reversing 
shaft, is extended to a point behind the quadrant 
link and carried on a slipper block attached to an arm 
at the end of the reversing shaft. This arrangement 
reduces the slip of the block in the quadrant link. 
Subsequently, Mr. Gresley applied ball bearings to the 
return crank. 

To the G.N.R. “ Atlantic ” enginesywhich have a 
reversing lever with notched sector, H. A. Ivatt in 
1900 applied an arrangement to maintain the revers- 
ing shaft rigid, and prevent the rattling movement 
which frequently occurs. A small friction drum in 
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halves is keyed to the reversing shaft. On the back 
of the cross stay is fastened a cast iron strap, which 
embraces half the circumference of the drum. The 
movable portion of the strap, embracing the other half 

reumference, is of wrought iron and is tightened 
hy means of a link and lever attached to the piston- 

«lof a 6in. vacuum cylinder. 

The adoption of superheating made it necessary to 

Ly particular attention to the lubrication of cylinders 

nd valves, and mechanical lubricators became ex- 
tensively used, though on several railways sight-feed 
lubrication is found to be quite efficient. Without 

waking any definite statement, the writer thinks that 

vechanical lubricators were first used in Germany, 
where several forms were to be found at the beginning 
of this century. 

Locomotive with Multiple Single-acting Cylinders.— 
in 1908 a novel type of large “freak” locomotive 
was constructed at one of the railway works in this 

vuntry, though the chief mechanical engineer of the 
company was not responsible for the design. The 

wine was of the 2-6-2 type, having a pony truck 

t each end. There were eight single-acting cylinders 
with trunk pistons disposed in two groups of four, 
each group formed of a single casting. One group 
was placed between the front and the middle, and 
the other between the middle and the back coupled 
ixles. The inner ends of the two cylinders on the same 

ide of each group communicated with one another, 
the two pistons moving in opposite directions, but 
the bores were out of line and arranged excentrically 
to allow of suitable arrangement of the cranks of the 
middle axle. This axle had four inside cranks, two 
driven by pistons of the front and two by those of 
the back group. The front and back coupled axles 
each had inside cranks driven by the remaining two 
pistons of each of the respective groups. The move- 
ments of pistons and cranks were such that the whole 
were balanced. 

The total width of cylinder castings was such that 
main frames inside the wheels were not possible, and 
outside frames only with outside coupling rod cranks 
had to be used. 

Each of the two cylinder groups had a single circular 
steam chest situated above it with its axis on the longi- 
tudinal centre line—in plan—of the engine. This steam 
chest had a bronze sleeve, through which two admis- 
sion ports were meade one quarter of the circumference 
apart, one port communicating with the two right- 
hand, and the other with the two left-hand cylinders 
of the group. Since the two cylinders were practically 
equivalent to one with the trunk pistons back to back, 
the steam admitted through one of these ports entered 
between the pistons and moved them in opposite 
directions. The steam chest contained a circular cast 
iron sleeve valve, which rotated continuously. As the 
port in the valve passed over the two ports in the steam 
chest in turn, steam was admitted to the right and 
left-hand cylinders. 

The exhaust took place when the pistons overran 
ports in the cylinder walls, as in the uniflow system, 
the exhaust steam from each group of cylinders pass- 
ing into a longitudinal pipe, through which it was 
conducted to the blast-pipe in the smoke-box. 

The two sleeve valves, one for each group, were 
fixed on a longitudinal shaft, which derived its motion 
from the two coupling rods. The latter were extended 
to drive outside cranks fixed on a transverse lay shaft, 
from which motion was communicated through bevel 
gears to an intermediate shaft, and the latter, in turn, 
actuated the longitudinal valve shaft through another 
pair of bevel wheels. 

Reversing was effected by means of a differential 
gearing interposed in one of the shafts, somewhat 
after the “‘ jack-in-the-box ’’ type with four bevel 
wheels. By rotating the box by means of gearing 
worked ‘from the cab, the rotary valve shaft was 
advanced relatively to the lay shaft, and the position 
of the valve with respect to the sleeve altered. The 
cut-off was altered by means of an arrangement where- 
by the driver could rotate the sleeve in the steam chest 
relatively to the ports in the main casting. 

The middle driving axle had four inside cranks 
formed by bending it; the front and back driving 
axles each had two inside cranks, of Z form. The 
piston strokes were very short, the crank radii being 
only about 6}in. long, less than the diameter of the 
crank pins, so that the connecting-rod big ends were 
kinematically equivalent to excentrics. 

The boiler also had its peculiarities. The fire-box 
had an extremely wide grate extending laterally over 
the frames, and two fire-doors were provided. Instead 
of side and back water spaces a fire brick lining was 
substituted, somewhat on the principle of the former 
Hungarian Verderber fire-box. The smoke-box was 
provided with a hopper, from which the ashes could 
be ejected. 

This remarkable locomotive ran only a few trial 
trips. It failed chiefly on account of the sleeve 
valves, which either leaked badly and caused the 
engine to be enveloped in a cloud of steam, as when 
the writer saw it, or the bronze sleeve seized so badly 
as to render the engine immovable. 

_The cylinder arrangement was covered by patent 
No. 23,714 of 1904, and the rotary valve by patent 
No. 14,488 of 1905, but the general arrangement of the 
engine as built and described above, and the method 
of driving the valves from the coupling rods instead 
of through chains and spur gearing, differed very 
considerably from the 1904 patent drawings. In the 








latter the two cranks of the middle axle on one side 
of the centre of the engine are shown at 90 deg. to one 
another and at 180 deg. with the corresponding cranks 
on the opposite side. 





The Shipping, Engineering and 
Machinery Exhibition. 


No. II.* 


WE continue below our account of the exhibits at 
the Shipping, Engineering and Machinery Exhibition 
at Olympia. 


Liprak Furnace Arcues, Lrp. 

The principal exhibit on the stand of Liptak 
Furnace Arches, Ltd., of 38, Victoria-street, London, 
S.W. 1, is an arch built over a Bennis chain grate 
stoker for a Stirling boiler, of which we give a draw- 
ing in Fig. 23. In our issue of March 27th last we 
gave a full description of one of these arches, as 
applied to a Babcock boiler, and the general principle 
remains the same, although some minor modifications 
have been made in the latest installations, while there 
is now added the interlocking mid-feather wall, 
shown in the lower part of Fig. 23 for the purpose of 
covering over the space between two adjacent stokers. 
The arch exhibited, by the way, is only one of two 
for the boiler in question. 

The peculiarity of the Liptak arches lies in the 
precautions taken to protect the supporting frame- 
work from the action of the heat of the furnace, 
while the brickwork is unusually conveniently 
arranged for renewal purposes. As will be seen from 
the drawing, the main support for the refractory 
blocks is provided by a series of standard rolled joists, 
which may be carried in any convenient manner, and 
the whole structure of refractory arch blocks is 
suspended from this framework. On to the lower 
flange of the main joists there is slipped a series of 
east iron clips or hangers, which are used to suspend 
transverss cast iron girders. The clips are of a 
standard shape, and are so formed that the girders 
can be set at any inclination without alteration. The 
girders also are standardised, but naturally have to 
be of a length appropriate to the arch. There are 
two main shapes of arch block, both of which are 
shown in the detail sketch of Fig. 23. The upper of 
these two blocks rests on the lower flanges of the cast 
iron girders, and has a depending T-shaped head. The 





















































It would naturally be possible to form a suspended 
arch with a single thickness of blocks, but the double 
layer used in the Liptak design has the advantage 
that the lower blocks can be allowed to waste right 
away before they need be replaced, as there 1s still 
the upper row to protect the ironwork from the flames. 
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FIG. 24—INTERLOCKING AIR-COOLED WALL—LIPTAK 


Tests carried out by the makers show that a thick- 
nes; of 4in. of fire-brick is ample to prevent the metal 
parts from becoming dangerously hot. 

In erecting these arches, the upper layer of blocks 
is usually set with high-temperature cement, and the 
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FIG. 23—-ARCH OVER BENNIS STOKER IN 


lower blocks have corresponding T heads, which fit 
between the upper blocks, and corrugated sides. A 
few special blocks are, of course, necessary for finish- 
ing off the sides and ends of the arch, but only a com- 
paratively limited stock of bricks is needed for repair 
purposes. 








* No. T. appeared November 20th. 
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STIRLING BOILER—LIPTAK 


joints are grouted on the top with fire-clay to make 
them air-tight. 

A section of a Liptak interlocking air-cooled wall, 
as used for the combustion chambers of powdered 
fuel plants, is also shown on this stand. In ths 
system the inside wall, which is the one subject to 
high temperature, is divided up into panels. The 
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weight of the refractories in each panel is taken by 
special refractory shelf blocks, as shown in Fig. 24, 
which are mounted in anchor castings attached to the 
outside steel framework. This arrangement, besides 
facilitating repairs, provides for the local expansion 
of each panel. 

THe SPERRY GYROSCOPE CoMPANY, LTD. 

A demonstration of automatic steering provides 
an exhibit of much interest on the stand of the Sperry 
Gyroscope Company, Ltd., of 15, Victoria-street, 
S.W. 1. The Sperry automatic helmsman was showr 


lever permits the steering to be thrown off the Sperry 
units and on to the ordinary telemotor and telemotor 
steering wheel installed as a stand-by. To this end 
the power unit is connected to the steering engine 
and to the after telemotor through a magnetic clutch 
which opens when the control lever is moved into the 
off position. This clutch also opens if the ship’s elec- 
trical power should fail. In such an event the tele- 
motor springs are set free to centralise the rudder, 
and the telemotor steering wheel becomes instantly 
available for navigating the ship. 


Modifications of the system have been devised to 


locus is a complete circle, but if the sense of the signals 
as well as their direction can be determined —as jx, 
now possible—discrimination can be made between 
the two ares into which the points A B divide t} 
circle. 

Wireless direction finding, as here exemplified, 
requires the use of a compass. The accuracy wit}; 
which it enables a ship’s position to be fixed cannot 
exceed the accuracy of the compass reading. ‘T} 
statement applies to the determination of a shi) 
position from the ship itself and not to its determina 
tion by two shore stations acting in conjunction 


























FIG. 25—“TWO - UNIT” 


at the Shipping, Engineering and Machinery Exhibi- 
tion of 1923, but it has since been considerably de- 
veloped in order to facilitate its application in motor 
and other ships in which the steering engine, in 
common with the other auxiliaries, is electrically 
driven. In the earlier, or “ single unit,’ design the 
gyroscopic repeater compass exercised control over 
an electric motor in such a way that when the vessel 
moved off its set course the motor was started up 
and the steering wheel rotated to give the amount 
of helm requisite to bring the vessel back on to its 
course. The motor was reversible, and the direction 
of its rotation was determined by the movement of a 
trolley to one side or the other of an insulated segment 
held in a set direction by the gyro compass. The 
direction of the segment could be adjusted to vary 
the course of the ship. 

It will be gathered that this one-unit form of auto- 
matic pilot with its motor driving directly on to the 
steering wheel replaced the ship’s quartermaster 
without any alteration in the arrangement of the 
steering equipment. It was simply an addition 
working on to the ordinary steering wheel and did not 
affect either that wheel or the steering engine or the 
telemotor or other arrangement interposed between the 
wheel and the engine. The fact that the valves or 
other controls of the steering engine were operated 
from the steering wheel through the agency of shafting 
or of a telemotor, introduced the possibility of lost 
motion and telemotor lag, and therefore rendered 
the checking of yawing movements less sensitive and 
instantaneous than it should have been in view of the 
refined action of the gyroscopic control. For this 
reason the “‘ two-unit ”’ type of automatic pilot—an 
example of which is illustrated in Fig. 25—-was de- 
The unit shown on the right is stationed 
on the navigating bridge. It is no longer merely an 
addition to the hand steering wheel, but includes 
such a wheel as one of its parts. This control unit, 
as before, supplies the required automatic action 
through the agency of a gyroscopic repeater comipass, 
but it does not contain the source of power whereby 
the valves of the steering engine are operated. Its 
duty is to control the power unit—shown on the left 

-which is stationed in the steering engine-room and 
which controls the steering engine valves in a direct 
manner. The telemotor system, or the equivalent 
shafting, is thus completely eliminated, the connection 
between the control unit and the power unit being 
purely electrical. 

A lever on the side of the control unit is provided 
with three stations marked “gyro,” “ hand” and “ off.’ 
When it is moved from the “ gyro” to the “ hand” 
position the power unit ceases to be automatically 
controlled and comes under hand control exercised 
from the wheel on the control unit. This wheel, it is 
interesting to note, being somewhat smaller than the 
ordinary steering wheel, has been furnished with a 
brake in order that it may be operated with due 
restraint. Its steering ratio is the ordinary standard 
one of eight levers to move the rudder from hard over to 
hard oyer. The third, or “ off,” position of the control 


veloped. 


AUTOMATIC PILOT—SPERRY 


suit different forms of steering equipment, including 
that in which the rudder is operated by a large re- 
versible electric motor directly geared to it. 

It is not, we believe, generally realised by those 
who have had no occasion to study the subject at all 
closely that wireless direction finding for the purpose 
of fixing a ship’s position at sea is more or less value- 
less without an accurate knowledge of the point of 
the compass towards which the ship’s nose is pointing. 
For example, in Fig. 27, let the directions from which 
signals are received from two stations A and B make 


N 


the angles x and / respectively with the ship's centre 
line. These values correspond with the ship being 
at any point of a circular locus passing through the 
points A and B on the chart. The ship’s position 
is therefore indeterminate. If, however, the direction 
of the ship’s centre line is known—in the djagram 
we have supposed the ship to be sailing north-east 

then the absolute direction of the lines A O and B O 
can be laid down on the chart and their point of inter- 
section determined. It may be remarked that the 


FIG. 26—GYRO REPEATER DIRECTION FINDER 


SPERRY -MARCONI 


The statement also requires qualification im so tar a 
the possible development of the revolving beam syste 
as established at the South Foreland may enable 
ship to fix its position without reference to a compass 
reading. Two such stations with the areas served 
divided segmentally and distinguished by separat« 
code systems would enable a ship to fix its position 
to the extent of its being within a certain quadrilateral! 
area—without reference to a compass. It may further 
be noted that if the directions of three stations can 
be observed the position of the ship can be fixed on 
the chart without reference to a compass reading 
This fact permits us, if we so desire, to regard a two 
station plus compass determination as being math 
matically identical with a three-station determination, 
the third station being at the North Pole. 

According to Commander J. A. Slee, of the Marcon 
International Marine Communication Company, 5! 
per cent. of the errors made in fixing the position ot 
a ship by wireless bearings are due to errors in the 
compass or errors made in reading it, that is to say, 
to factors outside the direction finding equipment 
by itself. In order to improve matters in this respect 
the Sperry Gyroscope Company, in co-operation wit! 
the Marconi International Marine Communicatio: 
Company, has designed a gyro repeater movement 
to act in conjunction with the direction finder. The 
equipment is such that the wireless operator is enabled 
to read at sight the true bearing of any observe:! 
The combined apparatus, as shown at the 
Exhibition and illustrated in Fig. 26, is claimed to 
provide a true “ wireless compass.” The advantages 
of the system are stated to be particularly important 
at long ranges, for the error in fixing a ship's position 
to distance from the station 


station. 


is proportional its 
observed. 

The apparatus exhibited consists of an ordinary 
Marconi wireless direction finder combined with an 
attachment which repeats the indications of a Sperr) 
master gyro compass. The attachment comprises 
a repeater motor on the side of the cabinet, whic 
motor drives a metal compass card graduated from 
0 deg. to 360 deg. and capable of rotation outside the 
fixed “‘ relative bearing’ card. The rotatable compass 
eard is driven through gearing from a worm at one 
end of the repeater motor armature spindle. The 
goniometer knob carries a pointer, one end of which 
gives the bearing of the observed station relatively 
to the ship's centre line, while the other end gives 
the true bearing, that is to say, the relative bearing 
plus the compass bearing of the ship's course. 

In the design of the attachment, accessibility to 
the goniometer coils has been kept in view. Three 
milled thumb nuts hold the repeater motor in position, 
and when they are released and the motor withdrawn, 
the whole goniometer can be removed by taking out 
four screws on top of the ebonite panel. 


NEGRETTI AND ZAMBRA. 


Among the various exhibits of instruments and 
other devices of scientific interest shown by Negrett1 
and Zambra, of 38, Holborn Viaduct, B.C. 1, 1s a 














Nov. 27, 1925 








THE ENGINEER 


573 








form of tank gauge working on the hydrostatic prin- 
ciple. This gauge is applicable to the measurement 
at a distance of the level, volume or weight of liquid 
in a tank, to the measurement similarly of the height 
{ water in a reservoir or the depth of water in a river 
or harbour, to the measurement of the draught of 
hips and to other similar purposes. As explained 
in the description of a similar form of apparatus 
exhibited by another firm, and dealt with in our 
Supplement last week, the principle underlying the 
speration of the gauge consists of measuring the 


in-glass type of thermometer, over which it is claimed 
to possess important advantages. It can, it is said, 
be more accurately and easily read than a liquid 
column in a glass tube, is more robust, can be fitted 
in any position up to 150ft. away from the bulb, can 
be fixed on a centralised instrument board, and can 
be fitted with a recording attachment. In the de- 
velopment of the instrument many difficulties had 
to be overcome. The thermometric substance used 
is mercury enclosed in a steel bulb and a steel capillary 
tube. Some method had to be found for compensating 


























FIGS. 28 AND 29--DIAL GAUGE FOR TANK LEVEL MEASUREMENTS NEGRETT! AND ZAMBRA 


pressure of air required to expel completely the liquid 
from a pipe inserted in the liquid and extending to 
the foot of the tank. 

In the Negretti and Zambra arrangement the end 
of the pipe inside the tank is provided with a “ diving 
bell * in which a notch is cut lin. from the base. The 
level of this notch provides the datum of the gauge, 
the zero of which is set to indicate a depth of lin. 
of liquid in the tank. The object of the diving bell is to 
provide a volume which is large relatively to the 
volume of the small bore pipe connecting the tank 
to the gauge on which the pressure or level is read. 
Any slight leakage of the liquid against the pressure 
of the air is in this manner rendered of little moment 
on the reading obtained, and as a result, the system 
may, it is claimed, be operated for many days con- 
secutively without resort to the air pump. For 
liquids of a corrosive nature the diving bell and the 
connecting tubing are made of brass, lead or other 
metal. Should the liquid be of a very viscous nature, 
a length of pipe lin. in the bore is interposed between 
the diving bell and the small bore connecting pipe in 
order to avoid any temporary blockage of the small 
pipe. 

The usual pump is fitted for driving the liquid out 
of the connecting pipe and diving bell before a reading 
is taken. The gauge on which the pressure or level 
is measured is not, however, of the mercurial mano- 
meter type, against which or any similar device con- 
taining a liquid, the makers state there are several 
‘lisadvantages. They point out that as the pressures 
to be measured are commonly those corresponding 
to heads of water ranging from 2ft. to 12ft., a liquid 
gauge has hitherto been preferred because of the 
difficulty of designing and constructing a dial pressure 
gauge of the Bourdon or barometric type capable of 
reading accurately pressures below 10 lb. per square 
inch, corresponding to a head of about 24ft. of water. 
Messrs. Negretti and Zambra claim to have evolved 
a satisfactory design of low pressure dial gauge. In 
contrast to aliquid gauge, such a gauge, they claim, 
is Open in its scale, is free from errors introduced by 
the effect of pitching and rolling on the zero, and from 
those caused by a failure to set the gauge truly vertical 
and is easy to install and to keep clean. 

In Fig. 28 we illustrate a dial gauge of 12in. aper- 
ture, calibrated to read the contents of temperature 
tanks, and in Fig. 29 we show the internal mecha- 
nism. The gauge contains two sets of diaphragms 
of a non-corrosive alloy connected in parallel with 
the source of pressure. The diaphragms operate on 
the pointer spindle through a special form of gearing 
designed to minimise backlash and friction. Spring- 
controlled levers are employed to prevent the de 
rangement of the mechanism in the event of excess 
pressure being applied to the gauge. It is claimed 
that hysteresis errors and errors arising from vibration 
or the position in which the gauge is placed have 
been practically eliminated. 

Other exhibits on Messrs. Negretti and Zambra’s 
stand include various forms of thermometers and 
hygroscopes, draught gauges and automatic tem- 
perature control apparatus. Among the exhibits of 
the thermometer class considerable interest attaches 
to the form of dial thermometer which the firm has 
recently developed. This instrument—illustrated in 
Fig. 30—is designed to replace the familiar mereury- 
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the effect of changes of temperature in the capillary 
tube, for the possible errors from that cause may be | 
very great. The method of compensation adopted | 
consists of running an inner wire down the centre | 
of the tube, the proportions being such that the | 
amount of mercury in the tube under all conditions 
of temperature bears the same proportion to the size 
of the tube as the expansion of mercury does to the | 
expansion of steel. | 

The choice of mercury as the thermometric sub- | 
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FIG. 30—DIAL THERMOMETER-—NEGRETTI AND ZAMBRA 


stance was dictated by the facts that it exists in the 
fluid state over a wide range of temperature, expands 
uniformly and assumes the temperature of its sur- 
roundings quickly. Its employment, however, in 
conjunction with steel made it necessary to discover 
some method of treating the steel to prevent amalga- 
mation, and with the same object to devise some 
alternative to brazing as a means of making the joints 
in the mercury containing system. We are unaware 





of the method adopted to prevent the steel amalgamat 
ing, but we gather that it is effective. The joints 
are made by welding and are stated to be non-porous 
under a high pressure of mercury. The pressure 
produced by the expansion of the mercury is trans- 
mitted to a flattened Bourdon tube made of tempered 
steel. The moving end of this tube is connected 
directly with the pointer without the intervention of 
gearing, levers or hairsprings, all of which may be 
sources of friction and backlash. 

Errors arising from changes of barometric pressure, 
a cause of trouble in distance thermometers of the 
vapour pressure type, have, it is claimed, been elimi- 
nated by the use of mercury as the operative medium, 
and by adopting a process of filling the system under 
pressure. Another difficulty that had to be sur- 
mounted consisted of eliminating changes in the zero 
produced by the pressure of air in the system. The 


| special apparatus installed for this purpose would 


appear to be very successful, for, according to a 
National Physical Laboratory test, the zero change 
did not exceed 1/10th deg. Cent. during five years. 


E. T. Warre anv Co., Lrp. 
The firm of E. T. White and Co., of Clare House, 
Kingsway, London, W.C., is showing an interesting 


|range of motor component parts. They comprise a 


series of machined cast iron parts, such as cylinders, 
crank cases, gear-boxes, pistons and bearings, some 
of which are made from close-grained cylinder iron 
and others from Perlit iron, both materials being 
cast in the foundries of Henry Watson and Co., Ltd., 
of Newcastle, for whom Messrs. White act as London 
agents. With a view to showing the comparative 
impact-resisting qualities of Perlit and ordinary cast 
iron, a testing machine is seen in operation on the 
stand. Other parts displayed include a series of 
phosphor bronze bearings and bushes, and die-cast 


T 


| FIG. 31—“VAPOUR OIL SYSTEM” OF FUEL SUPPLY—WHITE 


bearings in various forms, as well as crank shafts 


| axle shafts, gears, &c. Among the complete engines 


shown are two White four-cylinder engines of 75 mm 
bore by 130 mm. strokg and 4in. bore by Sin. stroke, 
designed for R.A.C. ratings of 13-5 and 25 respec- 
tively. Alongside these engines is a Watson engine 
with a bore of 115 mm. and a stroke of 140 mm., with 
an R.A.C. rating of 40. Examples of the Warmoto 
car heater are also shown. An exhibit on this stand 
which will no doubt attract some attention is the 
‘Vapour oil system,” for enabling petrol engines to 
utilise heavy fuel oils. We illustrate this device by 
Fig. 31, and we may state that Messrs. White have 
obtained the manufacturing rights for the system from 
the British Continental Association, 2 and 3, Duke 
street, St. James, London, 8.W., which firm holds the 
world patents. The system has largely been developed 
in Italy, where, we understand, consrlerable success 
has been obtained. Satisfactory tests have also been 
carried out on British motor lorries. The device 
consists essentially of two separate carburetters, one 
for petrol and one for heavy oil, with the necessary 
interconnecting controls and heating passages for 
gasifying the heavy oil and forming an easily com 
bustible vapour. It can be fitted to existing cars o1 
embodied in new designs. Referring to Fig. 34, 
it will be seen that there is an upper carbure¢ter A 
and a lower carburetter B respectively. The car- 
buretter controls C and D are joined together by a 
short shaft F, which is provided at its lower end with a 
lock E connected to the dashboard hand and pedal 
controls. When starting from cold the engine runs on 
petrol alone, and by setting the rotary valve K the 
lower carburetter B is alone in operation. After the 
engine has warmed up so that the cooling water in 
the cylinder head reaches a temperature of, say, 
100 deg. to 125 deg. Fah., the rotary valve K is re- 
versed, and the extra air inlet L opened. By means of 
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this arrangement the carburetter B is shut off and 
the collector tube J is opened to the engine intake, 
thereby bringing the carburetter A into service. The 
induction now set up draws over a mixture of air and 
pulverised heavy oil, which passes along the heating 
chambers A and around the inner surface of the bell- 
shaped gasifier G, which is in direct contact with the 
hot cylinder gases. By this means a combustible 
vapour oil is fermed to which extra air is added in the 
collecting tube J, after which it passes to the engine 
cylinder and is fired in the ordinary way. Heavy oils 
containing a small amount of paraffin wax may be 
employed and a range of specific gravity of from 
0-880 to 0-890 is recommended. The system we have 
described is claimed to be of particular advantage 
abroad where supplies of heavy fuel are available. 
The cost of converting an existing motor engine is 
we learn, comparatively small. 
Tue British Pertit Iron Company, Lrp. 

The British Perlit Iron Company, Ltd., of 15, Vic- 
toria-street, was recently formed to develop in Great 
Britain the patented process for the production of 
Perlit iron castings, invented and worked in the 
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out at the foundries of the North-Eastern Marine 
Engineering Company, Ltd., Wallsend-on-Tyne, under 
the superintendence of Mr. H. Young. In this con- 
nection it is of interest to learn that Mr. Young has 


|/now been appointed the consulting metallurgist of | 


the British Perlit Iron Company, Ltd. Several 
examples of North-Eastern-Perlit castings are exhi- 
bited at Olympia on that company’s stand, and the 
two we have chosen for illustration are a piston with 
white metal lining for the high-compression stage of 
a marine oil engine which, when cast, had a weight of 
about 4} cwt.—see Fig. 33—and a large marine 
oil engine piston of about 30 ewt.—see Fig. 36. 

The consistent qualities of Perlit iron are such, 
we are informed, as to render it to all intents and pur- 
poses a new metal. It is claimed that, for the first time 


in British ironfounding, a cast metal can be produced | 


which possesses properties which permit of the 
strength and weight of any casting being predeter- 
mined with an accuracy which up to now hasbeen 
associated with mild steel constructional work alone. 
In order to illustrate the consistent values obtained 
when testing a Perlit casting we reproduce in Fig. 32 
some results recently obtained in the testing labora- 


and parts of papermaking machinery and chemica) 
apparatus. The display would certainly seem {,, 
show the very wide field to which Perlit iron has been 
successfully applied. The exhibit we refer to should 
help to disperse the idea that the Lanz Perlit iro), 
process is one which is difficult to apply in any wel! 
run modern foundry. True it is that careful labors 
tory work will be required if the necessary control o{ 
composition is to be maintained. The question 
raising the cores and moulds to the desired tempers 
ture would not seem to present great difficulti: 
and for this purpose we understand that a Oech; 
patented heating element is recommended. In t} 
apparatus, which is supplied by the British Dryin. 
and Heating Company, Ltd., of Abbey House, Wes: 
minster, coke fuel is used, and by means of a combine. | 
pressure and velocity system very high temperatu 
are obtained throughout the mould spaces or with 
the core drying ovens. It is not to be expected tha 
the introduction of new methods of foundry procedu 
will not entail a certain amount of prelimina: 
experimental work, but the results so far obtain 
would seem to indicate that considerable progress 
the production of Perlit iron castings has alread 
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FIG. 32—RESULTS OF LABORATORY TESTS OF PERLIT IRON LINER 


foundries of Heinrich Lanz, of Mannheim. By 
subjecting the metal to careful metallurgical control 
as regards its composition and by pre-heating the 
mould and core so that the rate of cooling of the cast- 
ing is correlated with the thickness and the mass of the 
casting, it has been found possible to produce a 
pearlitic structure throughout all sections. The 
casting thereby produced is also tough and malleable 
and shows a marked difference in fracture as compared 
with that of ordinary cast iron. In Figs. 34 and 35 














FIG. 36—PERLIT IRON PISTON FOR DIESEL ENGINE 


two fractures of 5}in. diameter castings are repro- 
duced to the same scale showing the fine grain of 
the Perlit iron. The grey iron so produced is remark- 
ably low in its silver content, and is therefore largely 


immune from growth when exposed to high tempera- | 


tures, which gives Perlit iron a particular importance 
for marine oil engine work. A considerable amount of 
development work in connection with the production 
of standard castings of Perlit iron has been carried 
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tory of a British university on a liner designed for an 
The equality of the results obtained from 
tensile, transverse, hardness and impact tests 
certainly very marked. Results can be checked at 
Olympia, as both hardness and impact tests can be 
made on the stand. The characteristics which we 
have briefly outlined have enabled certain licensees, 
both in Great Britain and on the Continent, to reduce 
considerably the scantlings of their castings without 
any sacrifice in strength. Thus we learn that the 
North-Eastern Marine Engineering Company, Ltd., 
has been enabled by the use of Perlit iron to reduce 
the sizes of many of its marine oil engine parts by 
10 per cent. Equally interesting is the information 
that Alfred Holt and Co., of Liverpool, have cut down 
their specification weight for bollards, hawse pipes, 
&c., made in Perlit iron by about 15 per cent. On the 
Continent Messrs. Bohne and Herbe, of Wurzburg, 
manufacturers of printing machinery, found it 
possible, after six months’ experience with Perlit 
castings, to reduce the weight of their machines by 


oil engine. 
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FIG. 34—ORDINARY CAST—IRON 


15 per cent., and they have since been able to make | 


further reductions in weight. A very comprehensive 
display of Perlit iron castings made from various 
branches of the engineering industry on the Continent 


was recently made at the Foundry Exhibition which | 


was held in Diisseldorf. By arrangement with the 


various firms who then exhibited castings it has been | 


possible for the British Perlit Iron Company to show 
at Olympia some of the more interesting specimens 
of continental work. 

An outstanding exhibit consists of two headers for 


economiser tubes made by Steinmuller in Germany. | 
One is cast in ordinary grey iron, such as is normally | 
used for that class of work, and the other in Perlit 


iron. These castings are suspended in such a manner 


that when struck with a hammer a sound test can be | 


made. The difference in 
iron and Perlit iron headers is very noticeable, the 
ring of the latter casting being more pronounced 
and not unlike that usually associated with steel. 
Other castings of undoubted interest comprise parts 
of agricultural tractors, gear wheels and pinions, fire- 
bars and chain-grate components, motor cycle 
cylinders, liners and pistons for marine oil engines, 


“ring” between the cast | 
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FIG. 35--PERLIT CAST IRON 


been made and that the process will prove to be an 
important contribution to modern foundry practice. 
Tue AsTeER ENGINEERING Company, LTD. 


The continuous-action feed water regulator shown 
by the Aster Engineering Company, of Wembley, 
is generally similar to the standard “* Aster Anthony ’ 
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FIG. 37 FEED WATER REGULATOR—ASTER 

feed-water regulator which we have already described, 
but the new apparatus has been designed to meet con- 
ditions resulting from the use of pulverised fuel and also 
to give a more or less continuous feed characteristic. 
It consists of a control box embodying two float- 
operated control valves. In Fig. 37 these two control 


| valves are arranged to lag one beh nd the other. The 
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float operating mechanism consists of the * Aster ”’ 
tandard open type float carried on a lever mounted 


on knife-edge bearings and arranged with the standard 


form of adjustment to give various heights of water 


level control. 

The check vaive, shown in 
valves in a common box, each of these valves being 
capable of dealing with approximately half the total 
The lift of each valve, 


Fig. 38, consists of two 


feed required by the hoiler, 





FIG. 38 
however, is adjustable so that this proportion can 
be varied as required Each of these check valves 


tin. operating water pipe 


to one of the control valves previously mentioned, so 


is connected by means of a 


that the whole arrangement forms two complete and 


distinct feed-water regulators. The action is as 
follows : 
With a boiler carrying a normal load, one of the 


control valves will be continuously shut on account 
of the fact that it is set higher than the second valve 
One check valve will therefore be continuously passing 


feed to the boiler, and as the amount of feed passed 


by this valve i 


the demand the 
m™ ond valve will open and close periodically to make 


imsufiicient to meet 
up the deficiency of feed, depending upon the rate of 
When the boiler is on full load 
will be 
open, but on lighter loads it will be closed for longer 


steaming of the boiler 


this second valve practically continuously 


periods, until at approximately half load it will close 


and remain closed The feed control of the boiler 
is then taken over by the second valve. At all loads 
under half-load the feed is controlled by this second 


8” dia 


which characteristic is considered by some engineers 


to be most suitable for modern conditions. 
The apparatus does not depend on any thermostatic 


principle whatever, but is operated entirely by change 


in water level in the boiler. The operation is therefore 
practically instantaneous, and the time taken for the 
check valve to come into action after the change 
understand, than 
This feature is, of course, of particular 


level has taken place is, we less 


fiv c seconds 














DUPLEX BOILER FEED CHECK VALVE -ASTER 


value in the case of pulverised tuel boilers, or, in fact, 


in any case in which a boiler is driven hard. 


AutomatTit® Boat Davi 


LIMITED. 


MACLACHLAN 
COMPANY, 


THE 
lowering gear which ASSO 
ciated with of the Maclachlan Automatic 
Boat Davit Ltd., of 247, West 
street, Glasgow, is demonstrated on that firm’s stand 
by 
supplemented by photographs of recent installations. 


boat 


The ingenious is 
the 
Company, George 


means of a series of true-scale working models, 


The Maclachlan boat gear has been referred to in 
THE Enctxerr, notably in connection with the | 
description of the motor liner Aorangi, which was 
published on January 2nd, and also in the account 
given of the Orient line Oronsay, mm our issue of 
February 13th. Single 30ft. lifeboats, capable of 
accommodating eighty persons, were fitted on the 
Aorangi, and the illustrations—Figs. 39 and 40 


reproduced herewith serve to show some of the boats 
on that vessel in the stowed and launching positions 
The feature of this type 


respectively. oustanding 








FIG. 39 SHIPS’ 


small valve, and as it is proportioned to be only suffi- 
cient to pass approximately half the total feed df the 
boiler it will be more or less continuously open, so 
that the continuous feed characteristics of the 
apparatus are maintained. 

It will be observed that the float in the control 
mechanism will have to fall slightly lower to operate 
the second valve for dealing with the maximum boiler 
load, so that the water level in the boiler drum is 
carried slightly lower on high loads than on low loads. 
This arrangement permits of a certain amount of 
thermal storage in the boiler during “ easy ” periods 
to meet sudden demands for steam, and vice versd, 
allows the boiler to fill up slightly on the load going off, 








BOAT- LAUNCHING GEAR - MACLACHLAN 





of boat gear is that it is gravity operated, and as the 
inboard stowed position of the boats-—see Fig. 39 

corresponds practically to the outboard 
position of the boats with many other types of gear, 
there is no necessity to swing them out. It will be 


stowed 


brake the cradle with the suspended boat moves under 
gravity over the trackways and down the side of the 
until the out-turned to 
stopper pins. When the passengers have embarked 
the boat can be lowered into the water by means of 
the brake the winch. Where 
are employed, as on the Orient liner Oronsay, the 


ship cradles come rest on 


on two nested boats 


two boats are 
the 
to the 


remains suspended 


transported over the side of the ship 
and boat being 
first, 
below two 

Such the 
undoubted advantage that approximately two-thirds 
the first 


When a boat has been launched the 


together, outer larger capacity 
whilst the 


davit 


lowered smaller boat 


by 


water 


the heads 





wire rope pennants. an arrangement has 


of the ship's complement are got away in 
boats launched. 
falls are easily and quickly recovered by hand power 
|} on the winches. On the other hand, where the larger 
of lifeboat to be handled 
electrically operated boat -hoisting winches are fitted. 
for small lifeboats, 


class or nested boats are 


These are not essential, however. 


as the hand winches are very easily operated 

The apparatus also has important constructional 
advantages. The trackways down which the cradles 
and the lifeboats move over the ship's side 
Fig. 40--are built into the ship’s structure and so 
form effective deck side supports. It is claimed that 
| Maclachlan davits require fewer boat deck supports, 
| and that deck stresses are reduced. Should awnings be« 
required on the boat deck they can be attached con- 
veniently to the top ends of the trackways. 

Furthermore, the stowage is very compact, as the 
davits contained well within the boat’s length, 
and the bottom of the boat is 6ft. to 7ft. above the 
deck surface. The saving in fore-and-aft deck space 
permits of more launching stations in a given length 
of ship's side than is possible with some other types 


Boe 


are 

















FIG. 40 MACLACHLAN BOAT-LAUNCHING GEAR 


of gear, whilst clear headroom gives more free space 


the lifeboats, as the side rail of the ship may be 





under 
carried out almost to the curtain plate. 
is also valuable for the mast and the funnel shrouds, 
which can be carried right under the lifeboats and do 


Such space 


not obstruct promenading space. 


lronmaking in the Forest of Dean.’ 


By RHYS JENKINS 


Tue coalfield of the Forest of Dean is irregular in 


| outline, roughly it may be said to be oval, with its 


| yreatest 
ljabout 8 miles, and its greatest length from Howls 








seen that the boats are suspended in their cradles by 
single-wire rope falls, which are controlled from a 
common winch, thereby ensuring that both ends of the 
boat are lowered gimultaneously and a level keel is 
maintained. Provision is also made to keep the boats 
automatically alongside and in close proximity to 
the embarkation deck no matter what degree of list 
is on the vessel at the time the boats are launched. 
By releasing a safety catch and lifting the winch 


width between Cinderford and Stanton, 
Hill, in the north, to Lydney Park, in the south, 
say, 12 miles. The coal measures rest on the Dry- 
brook sandstone and the carboniferous limestone. 
The outcrop of these rocks forms a strip extending 
nearly all round the coal basin, and it is in this strip 
that the iron occurs. The ore is a brown hematite 
and varies a good deal in quality ; some raised in 
1917 and sorted by hand showed for the lumps 
about one-tenth of the bulk—58 per cent. of metallic 
iron; the remaining nine-tenths had about 45 per 
cent. 

The rich pure ore of the forest, for we may safely 
assume that only the best was used, was admirably 
adapted for reduction by the direct process, which 
was in use before the coming of the blast-furnace. 
That process, however, was a very wasteful one, for 
a considerable percentage of the iron in the ore was 
not reduced, but remained in the cinder, of which 

* Newcomen Society, November 18th, 1925.-—-Before reading 
paper Mr. Rhys Jonkins expressed his indebtedness to 
iking in the Forest of Dean by Rev. H. G. Nicholls. 
A. Bartlett 1866, 
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there were at one time considerable deposits in and 
around the forest. It was remarked in the eighteenth 
century that the quality of the cinders, while fairly 
uniform in any particular bed or deposit, varied very 
much from one bed to another, some showing a 
material very rich jn iron, others a much smaller 
proportion of the metal. No doubt this variation 
corresponds to a less or greater skill in conducting 
the smelting operation and possibly to variation in 
the efficiency of the apparatus employed. Whether 
the deposits richer in iron were the earlier, we cannot 
say ; but it is not unreasonable to think that with the 
passage of time improvement did occur both in the 
apparatus and in the skill of the workman. There is 
some indication, too, that towards the end of what 
we may call the “ bloomary ” period, the old cinder 
was being re-worked in the forges. 

These cinder deposits no longer exist, or if they do. 
they remain to be discovered, but they did form a 
striking indication of the antiquity of the Forest of 
Dean iron industry. Two hundred years ago the 
deposits, some visible, others buried under several 
feet of were of vast extent, and must have 
amounted to thousands of tons. For nearly 200 years 
cinder was smelted with the ore in the blast-furnaces 
of the district, the charge being half cinder and half 
A good deal was sent away, some of it by sea 

as early as 1601 we find a patent granted for export- 
ing it to Ireland, to be used for ironmaking. The 
apparent supplies appear to have been approaching 
exhaustion at the beginning of the nineteenth century. 
but even to-day cinder deposits are discovered. 
Within the last month or so, as I am informed by our 
member, Mr. Thomas Newcomen, of Coleford, a 
einder bed was cut into in digging a trench in the 
maim street of that town, and earlier in the year a 
quantity of cinder from a deposit in private grounds 
was sold to ironworks in South Wales. 

When we consider the limited output of each forge 
and bear in mind that, at any rate in historic times, 
the number at work was not very great-—the maximum 
was about seventy in the thirteenth century— it is 
evident that this large accumulation of cinders must 
have been the work of a long period of time. The 
liscovery of Roman coins embedded in the cinders 
takes us back to the beginning of the Christian era, 
and it to the writer that when the Romans 
came they found the industry in existence, but no 
(loubt it was developed considerably in their time. 
Between the end of the Roman occupation and the 
beginning of the twelfth century we have nothing to 
show what was going on, but it is very unlikely that 
the industry died out, for iron was always in demand. 

From the twelfth century onwards we have docu- 
mentary evidence, and there seems to be no question 
that during the twelfth, thirteenth and fourteenth 
centuries the Forest of Dean was the most important 
iron-producing district in this country. 

In spite of a profusion of evidence of the existence 
of the industry, we have little or nothing on the 
technical side. However, going outside the district, 
we have an account which we may conclude represents 
substantially the practice followed in the forest 
in the sixteenth century. In 1531 a forge that was 
being worked for the King (Henry VIII.) in Glamorgan 
the men were forest men and the ore was hematite 
like that of the forest. The account tells us that: 
** There are five men who keep the fire to melt the ore, 
having 12d a day each after the manner of the said 
Forest of Dean. And there are four men at the Byllos 
whereof 3 blows at a time and one of them stoude 
voyde to refreshe the others for he bloweth 6 or 7 
hours atte evere gadde that is melting, and thus they 
make 2 gaddes a daie each weighing 1 ewt. Each 
blower receives 73d a day and 12d is paid to the fewar.” 

The iron was sent off in the form of these gads on 
lumps of | ewt.; 21 ewt. had already been sent t« 
Bristol. There were two gads still remaining, and 
there was above ground 20 ewt. of iron ore, of which 
every 3 cwt. should make a gad of 1 ewt. or 
Three men were employed in the iron mine 
whom “ hews the mine, another hews timber to stay 
it, and another bears the ore uppe, who brings up in a 
day 1000 weight. Of these three men, the one who 
digs the mine has 12d a day after the rate of the 
Forest of Dean; the one that shores it 6d per day, 
and the third who bears the ore up 6d per day. 
Three collyers are also engaged at 6d a day.” 

It will be seen that production was on quite a small 
scale ; it took nine men working twelve to fourteen 
hours a day to make 2 ewt. of iron. Most probably 
the forges scattered about the forest were worked by 
fewer men and produced even less. 


soil, 


ore. 


seems 


more. 


one ot 


With the introduction of the blast-furnace a great 
change took place, and we now begin to speak of 
production in tons, in stead of in pounds and hundred- 
The blast-furnace was in use in Sussex 
hefore the year 1500 ; it was to be found in Glamorgan 
and Monmouth in the course of the sixteenth century, 
was not until the beginning of the seventeenth 
century that tt made its appearance in the Forest of 
Dean. All the available evidence goes to show that 
the first furnaces were put up by William Herbert, 
Karl of Pembroke in the year 1612, or between that 
and the year 1614. The Earl was not the first to come 
forward with a project for erecting furnaces in the 
Forest, for in the year 1611 (June 14th) an agreement 
hact been made with Giles Bridges and others, whereby 
they were given “ liberty to erect all manner of works, 
iron or other, by land or water, excepting wyer works, 


weights 


buat, at 





and the same to pull down, remove and alter at 
pleasure,’ also “liberty to take myne oare and 
synders, either to be used for all the workes or other- 
wise and the like for sea cole and marle.” 
On the other hand, they were to pay 3s. a cord for 
22,000 cords of wood annually and 8s. a ton for 1500 
tons of timber. 

This agreement was for ten years, but within a 
few months it was superseded by the grant made to 
the Earl of Pembroke, and there is nothing to show 
that Giles Bridges had set to work in the meantime. 

The Earl of Pembroke was a man of great power and 
influence, and he was considerably interested in the 
Forest of Dean. In 1608 he succeeded Sir Edward 
Winter in the “ office of Constable of the Castle of 
St. Briavels in the Forest of Dean, with the keeping 
of the deer and woods there,”’ and in 1611 the manor, 
town, and Castle of St. Briavels, and the Forest of 
Dean were granted to him at a yearly rent for forty 
years. He was governor of the corporation of the 
Mineral and Battery Works, a company that was draw- 
ing iron wire by power at Tintern under the patent 
granted to Humfry and Shutz in 1565. 

The grant made to the Earl gave him power 
many iron mills, furnaces, forges 


“to 


erect so and 


bloomeries for the making and working of iron, and 
so many other new works of what kind and manner 
so ever by land or water (wire works only excepted) 
within the precincts of the said forest, and to repair, 
pull down. remove or alter the same at his will and 


pleasure.” The grant included the right to “all 
water and watercourses which are within the precincts 
of the said forest, free and without stoppage,’ and 
to “ make many stancks, ponds, pond- 
heads, wastes watercourses, trenches, floodgates 
and passages for water in any part of the said forest 
as he shall think fit.” Liberty was “ given to take 
timber for the building, erecting and repairing the 
said ironworks, coal houses, store houses, houses for 
workmen, or other buildings, ponds, trenches, flood- 
gates, &c.”” The Earl was also empowered to enclose 
up to 12 acres of ground for each ironworks, and to 
take up to 12,000 cords of wood per year at the rate 
of 4s. acord. It seems, too, that he was to have 12,000 
cords annually without charge. This agreement, 
although made for a term of twenty-one years, lasted 
but for three. The Ear! his agents came into 
conflict with the people of the forest, and there was 
In particular grants made 


sO 


power 


or 


some amount of rioting. 
to him in respect of the mines clashed with the rights 
claimed by the miners, who persisted m carrying on 
their trade as they had been accustomed to. Pembroke 
lodged a complaint, and in 1613 an order was made 
allowing the miners out of charity and grace, and not 
of right, to dig for mine ore and cinders to be carried 
to his Majesty’s ironworks, and not to any other 
place, at the accustomed rates. This was a temporary 
order until the cause of the miners should be heard 
and determined. We hear nothing more of this 
matter, so it would seem that the miners were able to 
make out a good case. Soon after this the Earl gave 
up his grant and the works he had built were leased 
to Sir Basil Brooke. The agreement with Brooke is 
dated May 3rd, 1615, and its terms make it quite 
clear that by that date ironworks had been erected. 
We read: ‘ The workes already built only granted, 
with no power to remove them, but bound to main- 
teyne and leave them in good case, and repayre, 
with all stock of hammers, anvills, and otherwise 
received at the Pattenties entry. Liberty for mine 
and synders for supply of the works onlye, without 
selling of any, to be taken by delivery of the miners 
at the price agreed upon, wherein also the farmers 
to be ordered by the Exchequer from time to time. 
No power to medle with seacole or marle.”’ 

Brooke was allowed 12,000 cords of wood per year, 
and he was to pay for it in iron-—320 tons a year. 
The cord wood was to be used for the ironworks only, 
and “no manner of timber trees of oak to be cut for 
corde wood, neither any trees beech or oak before the 
officers have marked what trees shall stand. ~ no 
tree marked to be felled upon forfeyture of 10s for 
every tree, or double the value, att his Mtys. pleasure.” 

Brooke held the works for about five years, and from 
this time on to the outbreak of the Civil War there 
were a number of changes in the ownership. In 1621 
the works were leased to Challoner and Harris, in 
1627 to the Earl of Pembroke, who sublet to Brooke 
and others; in 1636 to Throckmorton and others, 
and in 1640 Sir John Winter was in possession. It 
seems that in each case the grant was cut short 
owing to allegations that the farmers were taking 
more wood than they were entitled to. The question 
cannot be dealt with in this paper, but a little story 
that comes out in one of the inquisitions may be 
given. This inquisition was made at Coleford in 
1626 and one of the witnesses deposes ** that he knows 
that one Henry Rudge, a woodward in the said forest 
did receive a two and twentie shilling peece in coyne 
in goulde for a reward in conyvinge at the delivery of 
wood to the said farmers or their servants, and half 
a ton of iron at another time, by reason whereof 
his Majtie hath bene exceedinglie abused, for the said 
Rudge told this deponent that they (the farmers) 
had reason to give bribes to the woodward, for he did 
help them to as much wood in one day, as was warth 
thirty pounds at the King’s rate.” 

The inquisition just quoted gives us the first list 
we have of the King’s furnaces and forges. There 


were four furnaces; one “at the park of West 





Meade,’ one at Soudley, one at Lydbrook, and one at 
Cannop. At Park there was one forge with two 
hammers ‘for refining iron,’ at Soudley there was 
one forge, and at Lydbrook there were two, but on 
of them is said to be “‘ none of the King’s works, but 
the nowe farmers rent it of George Vaughan.” 
Apparently the furnaces and forges at Park 
Lydbrook were in regular use, those at Cannop and 
Soudley not so. 

A list made eight years 1634, 
enumerates the same works on the Crown lands, ani 
in addition it gives the earliest list we have of th. 
works in private ownership. There were furnace 
at Lydney, Gunn's Mills and Rodmore, belonging to 
Sir John Winter ; two furnaces at Newland owne:| 
by Mr. Hall, Sir Richard Cachemay had a furnace at 
Brockweir, and Sir John Carne one at ‘* Purtnes 
Pool.” This last place the writer has failed to 
identify. At the same time Winter had forges at 
Lydney, Hall at Lydbrook, also Carne, and two forg: 
at Flaxley were owned by Mr. Typper. In all ther: 
were eleven furnaces and ten forges, making twenty- 
one separate works. Very after there wer 
additional forges at Whitecroft and Bradley, belony 
ing to the Crown, and a furnace at Bishopswood in 
private ownership. Thus about 1640 there wer 
twelve furnaces and twelve forges in the district, 
probably not all at work. At what date the first oj 
these privately-owned furnaces was erected we have 
Possibly Cachemay’s furnac: 


and 


later, ¢.e., in 


soon 


no means of Saying. 
at Brookweir may have been as early as those of th: 
Earl of Pembroke, for we find that the Earl had con 

veyed to him some part of his grant of 1612 within a 
week or so of its date. In 1640 the whole of the Crown 
property in the forest was sold to Sir John Winter 

soon after began the Civil War, in the course of which 
the forest ironworks were destroyed, and Winter, 
who was an ardent Royalist, had to leave the country 

His estates in the forest were granted by Parliament 
to Massey, but it does not appear that Massey clid 
anything in the manufacture of iron. However, 
within a few years many of the works in and around 
the forest had been restored to working order. In 
1649 there was a great outcry against the destruction 
of the forest—it was reported that there were twelv: 
furnaces and forges in the forest kept going by forest 
wood, besides others in places adjacent——-and in 1650) 
it was ordered by Parliament that no be cut 
down within the forest without order from the House, 
and that all ironworks within the forest be demolished 
However, a few years later, in 1650, the Government 
was finding a difficulty in obtaining a sufficient supply 
of shot for the Navy, and Park furnace was restored! 
and set going under the control of Major Wade, who 
also put the Whitecroft forge into operation. From 
September, 1654, to March, 1659, the works supplied 
the Navy with 700 tons of shot and 88 tons of wrought 
In 1656 the stock in hand was valued 
100) on 


trees 


iron fittings. 
at £9446, but Major Wade “thought that 
200 tons of iron thrown upon the market would surfeit 
the whole country.” However, Wade, between 
September, 1657, and August, 1660, did manage to 
dispose of some 1200 tons of pig iron at prices ranging 
from £6 12s. to £7 5s.; about 5 tons of chimney backs 
and baking plates at £12, and between 300 and 400 
tons of bar iron, the usual price of which was £17 10s 
aton. A good deal of the bar iron and all the backs 
and baking plates were sent to merchants in Bristol. 
The pig iron was probably sold to forge masters in 
various parts of the country. Yarranton, about 
twenty years later, states that the greater part of the 
forest pig iron was sent to forges in Worcestershire, 
Shropshire, Staffordshire, Warw ickshire, and Cheshire. 

At the restoration Sir John Winter regained posse-- 
sion of the forest, but the ironworks were reserved, 
and in 1662 they were leased to Francis Finch ani 
Robert Clayton for eleven years. At the termination 
of their lease the whole of the materials of the King’s 
works were sold to Paul Foley on condition that he 
demolished the buildings and cleared away the material 
within a prescribed time. In 1662 there was one 
furnace and one forge in working order ; during thei 
tenancy Finch and Clayton brought into operation 
another furnace and another forge, for the agreement 
for sale to Foley refers by name to “ Howbrooke ” 
furnace and Park End furnace, and to Park End 
forge and Whitecroft forge. (This is the only occasion 
on which the writer has met the name ‘* Howbrooke,” 
the furnace was probably at Lydbrook. ) 

The sixty years’ story of the King’s ironworks ends 
here, for although in 1683, and later still, proposals 
were made that the Government should set up and 
work furnaces and forges, nothing came of them. 

Turning now to the furnaces in private ownership ; 
we have seen that in 1634 they numbered seven, av 
reached the number had 


the period we have now 
In the Forest of Dean area, 


increased substantially. 
that is to say, the area immediately round and drawing 
its supply of ore from the forest, there were furnaces 
at St. Weonards, Whitechurch, Linton, Longhope, 
Flaxley, Blakeney, Lydney, Kedbrook, Bishopswood, 
Brookweir and Tintern. Gunn’s Mill furnace, men- 
tioned in the list of 1634, was derelict, but it was re- 
built in 1683. Paul Foley seems to have worked or 
owned some of these furnaces ; at any rate, in 1706 
his Thomas was concerned in seven furnaces 
besides forges. Other ironmakers at the period were 
Lady Winter, Mrs. Boevey, and Mr. White. After 
this the forest iron trade declined. In 1788 four 
furnaces are stated to have been at work in Gloucester- 
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hire, but this number probably includes Tintern and 
Bishopswood, which are beyond the county borders. 
In 1796 Flaxley and Bishopswood were at work. 
Flaxley furnace seems to have been idle in 1802, but 
itis likely that it was at work later than this, for there 
is at Flaxley Abbey a cast iron block, measuring 11 4in. 
by 54in. by 5fin., lettered ** Flaxley Works, 1812,” 
presumably intended fer a weight. Lancashire ores 
had been introduced about 1780 to replace the failing 
upply of cinders, and it is said that 
they to the exclusion of the forest 
When the Earl of Pembroke put up his furnaces in 
1612-14 they were probably as lasge and well 
arranged as any in Sussex. The furnace at Cannop 
had at the top, and a “ furnace 
house,”’ or foundry, at the bottom. 
for the clerk, another for the founder, a cottage 
the filler, a cabin for the furnace keeper, and another 
for the “* mine cracker.” There were “* myne kilns ”’ 
it some of the furnaces, but it is not clear that it was 
the regula practice to roast the ore. 


in some Cases 


were used ores. 


as 
a * bridge house ”’ 
There was a house 
for 


The furnaces 
were built of a forest stone, 22ft. square and about 
20ft. high, with an internal diameter of 8ft. or 
“ft. at the At a later period some furnaces 
were built 24ft. wide and up to 30ft. high. Probably 
some of the privately-owned furnaces were of smaller 


and 


boshes. 


For each furnace there were two bellows, 
4ft., Park, the 
bellows were worked by water wheels 22ft. diameter. 
The make 20 tons of pig furnace per 
week as a maximum, and this appears to have been 
fairly the whole period of the 
charcoal furnace. 


cLumensions. 


about 18ft. by and at Cannop and 


Was iron per 


constant throughout 

As to the consumption of wood and charcoal seeing 
that value of the units of 
measurement, the figures are perhaps of little value, 
but read 1626 that 24 ‘of the 
measure that his Majesty alloweth ” will make a load 
of charcoal, and in 1662 the two long cords will make 


we are uncertain as to the 


we in cords of wood 


aload. Two loads of charcoal were required to make 
a ton of pig iron, and at the forge three loads of char 
At the begin 
stated that 


required to 


coal were used per ton of bar iron made 
of the 
litteen sixteen 


nineteenth century it 
sacks of 


make a ton of pig iron. 


nbn Was 


or charcoal were 
The idea of substituting pit « vl for charcoal in the 
of the Forest of 


in early date. 


have 
In 1683 it was in use 
states that 


uccessful attempts had been made t« 


and forges Dean must 
elf at 


of the torwe 


furnace 


sue stect it 


=, and Powk several un- 


n some 


» bring it into use 


im the furnaces but, he goes on, hitherto the N 
have proved ineffectual. The workmen, finding by 
experience that a sea coal tire, how vehement so ever 
will not penetrate the most fix’d parts of the ore, 
and so leaveth much of the metal unmelted Possibly 


one of the attempts that Powle had in mind was that 
Buck of Minchinhampton ; his first 
according to Dud Dudley, were carried on in the Forest 
ot Dean Buck Act of 
1651 for the protection of his mvention for 


of Jeremy trials, 
Parliament in 
Melting 
coal and other 
Another attempt may have 
been made by Sir John Winter ; Evelyn tells us that 
with (coke; 
at Greenwich in 1656, and in 1661 he applied for a 


obtained an 


down iron and other metals with stone 


coals without charking.”’ 


he was experimenting charking coal 


patent. More than a century later, we are told by 
one author—Samuel Rudder New History of 
Gloucestershire,” 1779—that coke had been tried at 


Lydney about 1773 and found not to answer. Another 
writer “ History. of the County 
of Gloucester,” a few after, however, 
that much is reduced by coke 
but, he adds, 


Rudge : 
1803 


Thomas 
years 
states at Lydney 
‘where pit coal is used the 
is allowed to be of and ducti- 
bility.” The same writer, the Flaxley 
works, says that the iron is estimated peculiarly good ; 


ore 
turnace, 
iron 


mterior tenacity 


referring to 
but its goodness does not arise from any extraordinary 
qualities in the ore, but from the practice of working 
charcoal without any 


the forges with wood mixture 


of pit coal.’ 
of coke 


the country, 


By this time the the blast-furnace 


Was 


Use in 
throughout and indeed 
coke furnace had been put up in the forest at Cinder- 
tord in 1795. This enterprise was not a success ; it 
1s stated that the make did not reach 20 tons a week. 
Even at this date the ore was brought to the furnace 
on mules’ backs. In 1798—9 a furnace was erected at 
Whitecliffe, near Coleford ; this again was an unsuc- 
cessful David Mushet was connected with 
it. for In 1799 a furnace was put up at 
Park End, and in 1827 there were two furnaces at this 
each 45ft. high, 14ft. diameter at the boshes, 
oft. at the hearth and O4ft. at the top. To blow these 
furnaces a water wheel, 5lft. diameter and 6ft. wide, 
was erected, and ponds and leats were constructed 


general a 


venture. 
a few years 


works, 


at a great expense ; the wheel, however, was speedily 
Very after this 


made Cinderford, 


replaced by a steam engine. soon 
at 

and two blast-furnaces were erected. Two furnaces 
were put up at Soudley in 1837, and at later dates 
others were erected at Dark Hill and Oakwood. In 
1873 there were ten furnaves in Gloucestershire, but 
from that date the industry declined rapidly, and in 
1878 only two furnaces were at work ; those were at 
Cinderford, and about 1890 the Cinderford works 
closed down. 


in the Forest of 


another commencement was 


This marks the end of iron manufacture 
an industry that, as we have 
been carried 
on continuously from a period earlier than the Roman 


Dean 
seen, there is good reason to think had 


Public Works, Roads and Transport 
Congress. 


No. IL.* 


In our last dealt with the papers which 
were read on the first day of the Public Works, Roads 
and Transport Congress, which was held at the Royal 
Agricultural Hall, Islington. 
give précis cf the papers considered subsequently. 


issue we 


WATER 


The morning session of the Congress on Friday, 
November 20th, was held under the auspices of the 


SUPPLY. 


British Waterworks Association and under the 
chairmanship of Mr. C. G. Musgrave, the chairman of 
that body. The first paper taken was entitled 


" Advisory Regional Committees for Water Policy, 
and was by Dr. I. G. Gibbon, Principal Assistant 
Secretary, Ministry of Health, who began by explain 
ing that two years ago he put before the British Water- 
works Association some suggestions as to the need for 


To-day we proceed to | 


lola be mentioned in the Act of Parliament or could 
be left for nomination by these two authorities. 


The third paper, ** Water Resources and Supply 
A National Policy without Nationalisation,”’ was by 
Mr. A. R. Atkey, the Nottingham 
Corporation Water who the 
position and anomalies with 


the chairman of 
Committee, discussed 


present in connection 
water resources and supply, and then went on to 
: 


review, in turn, (a) recent developments in connec 
| tion with water supplies and their demands upon 
| local water undertakers; (b) the difficulties of the 
| latter ; (c) legislation and the relationship of the State 
ito water authorities; (d) the demand for national 
control and nationalisation ; e) the demand for 
freedom, relief from Government interference, and 
ithe growth of bureaucracy and f) the need for a 


national policy and how it could be obtained without 
nationalisation. 

The first of the afternoon session, which 
was also under the chairmanship of Mr. Musgrave, was 
The Extended Use of Rivers 

Water,” by Alexander 


port ion 


devoted to a paper on 


for Supply of Domestic Sir 





Regional Water Committees. The gist of these 
suggestions were in the main as follows: (1) That 
the large authorities, at any rate, should have a 
policy of water supply in general outline for fifty 


years ahead If an authority was not prepared with | 
detailed beforehand, there 
always a danger that it would be rushed when the | 
need and to decide to 
works im a hurry, and that inevitably meant waste. | 
(2) That for any areas where neighbouring authorities 


a programme well was | 


came, have on and execute 


had a common interest, either in the source or in the 
supply of water, there should be appointed Regional 
Committees representative cf the authorities in the 
area, and Where there 
interests there should manifestly be common action ; 
the only question should be the measure and the form 


big small. were common 


of the co operation. The object of these Committees 


should be to examine the situation, to ascertain the 


needs and to consider and to set out proposals as to 
how the needs could best be met 

After quoting specific cases which, he submitted, 
gave torce to the necessity tor carrying out his pro 


posals, the author went on to say that the problem of 


water supplies was likely to grow more acute. Quit 
apart from the increase of population and growth of 
demand for industrial purposes, there was a significant 
increase in the consumption of water per head. It 
was manifestly essential that wise foresight should be 
exercised, wise foresight based on a comprehensive 
examination of the situation by competent men. In 


the yuld cle 


it became incumbent on local authorities, if they were 


long run need w« termine organisation, and 


to maintain their position, that they should adequately 


appreciate requirements and adopt measures sufficient 


for meeting ther There was ample work for the 
British Waterworks Association in that sphere The 
problem called not only for a wide knowledge of 


facts and for constructiv 
but in equal measure for that temper of mind, that 
outlook of which provide the 


willingness to co 


proposals based on them, 


wide Vision, would 
the 


solutions, 


pre neral 


which 


general condit ions, 
essential 


He did 


to minimise the 


operate for prudent were 


if the situation were to be satisfactorily met. 


not, he added, wish for moment 
responsibility of the Ministry of Health in the matter 


he preferred that it should be amply 


one 


on the contrary, 
realised and as amply accepted. The problem, how- 
solved sumply by Government 


whether local 


ever, was not one to be 


departments. Local water undertakers, 


authorities or companies, were an integral part of 
any solution which was going to stand the test of 
time and of practical requirements, and there was 
great work for a body like the British Waterworks 
Association which was representative of them. It 
was by the close and cordial co-operation of all the 
bodies concerned the Ministry of Health, the asso- 
ciations and the local water undertakers that we 
could hope to arrive at a wise settlement of the 
problem, a co-operation which was fortunately already 
in being and, he hoped, would be still further ex- 
tended. 

The second paper was entitled “* Regional Policy 


and was by Mr. M. Ratcliffe Barnett, 
The author said that he thought that no 


Committees,” 


M. Inst. C.F. 





one would disagree with the following tenets : 1) 
That the water resources of the country must be 
utilised to the best advantage, and (2) that an existing 


local water authority was most likely to be the best 
judge of its local resources and requirements. He 
suggested therefore (1) that it was advisable that 


Regional Policy Committees for the conservation of | 
the water supply of Great Britain should be set up 
without further delay that small committee 
of the Ministry of Health and British Waterworks | 
Association should be appointed to draw up the clauses | 
of the Bill necessary to procure an Act of Parliament 
to constitute and define the powers of such Regional | 
Policy Committees ; and (3) that the actual division 
of the country into areas should be carried out by an 
expert Commission, of three members 
appointed by the Ministry of Health and three mem 
the British Waterworks The | 
names of the members of such Commission of experts 


(2) a 


composed 


bers by Association. 





occupation of Britain. 





* No. lL. appeared November 20th, 





cesses being adopte d 
| certainty. 
| although a great deal could be done in the way ot 
| waste prevention, the tendency was fo 
tion 
habits of the people and the increased use of water for 
| baths, lavatories, 
| flushing operations. 


Houston, who, our readers are well aware, is 


Director of Water Examination, Metropolitan Water 


as 


Board. Sir Alexander began by saying that, if we 
excepted springs and wells, all our water suppli 
were derived from rivers or from the natural or arti 
ficial impounding in lakes or reservoirs of small 
rivulets, streams or brooks. It is not of the latter, 
however, that it was most desirable to speak, but 
rather of those rivers which were nearing the sea 
which were of considerable volume and which had 
received the drainage from manured land and the 
more or less purified effluents from sewage works. 
The potential value of such rivers for waterworks 
purposes was considerable, because their volume 
might be so great that it was unnecessary to con 
struct enormous storage reservoirs to guard agaist 
drought It was an axiom that the nearer we went 
to the source of a water supply, the less was the risk 
ot pollution likely to be, but the greater. unfor 
tunately, was the necessity for building huge reser- 
voirs. Conversely, the nearer we got to the sea, the 
greater was the danger from contaminations, but the 


less was it necessary to construct large reservoirs to 


covel periods of drought. 


If we excepted London and a few other places, the 
tendency had been for large towns to fight for the 
possession of far distant gathering grounds for water 
impounding purposes, irrespective to otten of t! 
needs of smaller comununities, their neighbours o1 
the country as a whok This rush for the upland 
had a good origm: it arose from the wi belief that 
jt was better to drink a water which required m 
purification than water which had been purified by 
artificial means to a high standard of perfection 

Several things had happened within comparatively 
recent vears to alter the outlook One was that there 
were but few upland and virgin sources ol supply 
still available, in a practical sense, for waterworks 
purposes Another was that science had made 
enormous progress, and that it was now known that it 
is feasible to purify impure water economically to 
almost any pitch of perfection desired He hoped 
that he would not be thought of as prophesying 


smooth things and glossing over questions of safety 
of 


when they were 


It was logical to remain an advocate sources 


and vet be 
availabk 


pure 


of suy ply 3 convinced that 


not economically it was quit practicable 


to fall back upon impure water and purify it to the 
Within 


remarkable 


highest standard of epidemiological safety. 
recent there had 

* happenings ” the wate 
pertained to the war or its aftermath, but they were, 
nevertheless, More than one con- 
demned and abandoned source of supply had 
into re A pure water, 
compensation purposes, had 
Impure water, 
for it by 
one Water 


approy al 


been some 


Doubtless they 


years 


in world 


signs of the times. 
been 
use. 


purified and brought 


utterly wasted for been 


and a most 
substituted 
More than 


received parliamentary 


utilised for domestic use, 


after suitable purification, 
* back-pumping 
Bill had recently 
owing to the logic of facts, and the convincing evidence 
afforded that it 


sources of supply to the highest possible standard of 


operat LoOns. 


was practicable to purify impure 


satety. 
It needed 
results 


to be remembered that the mterpretation 
and 


within 


of chemical, bacteriological, perhap 
epidemiological—-had altered 
years, and that the values of storage, the 
method of chlorination 


universally recognised 


greatly recent 
excess lime 
were 


and now 


It really amounted to this 


sterilisation 
we prepared to condone certain Imper 
fections provided other and mor important require 
ments were thoroughly fulfilled Further, had 
improved our methods of purification to a point pre 


were now 


we 


viously undreamt of Practically, that mearit that 
the extended use of impure waters, including rivet 
subject, of course, to adequate purification pro 


for domestic use was almost a 


The was really pressing, because 


matte! 


the « 
the 


onsump 


of water to increase, owing to changed 


&c., and generally for washing and 


There were, said Sir Alexander, two main ways of 
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extending the use of rivers water. The first was by 
diminishing the pollutions. That, unfortunately, was 
a very thorny subject. When the Royal Commission 
on Sewage Disposal visited, a good many vears ago, 
some of the great industrial centres in the West Riding 
of Yorkshire, the Mayor of one of the towns visited 
said to the Commissioners : ** Gentlemen, we want 
trade, not trout.” That remark impressed, as well 
as amused, the members of the Commission, anc if 
reports were searched and their recommenda- 
it found that the Com 


never for moment of the 


then 
would be 


lost 


tions studied, 


Miussioners sight a 
interests of trace. 


At the same time, it had been found in many cases 


that purification works might enable manufacturers | 


to save valuable products which otherwise would be 
the for further research in this 
were wide and numerous. Further, as out 


ancl avenues 


clirection 


lost. 


knowledge of sewage purification processes extended, | 


it might be possible to secure purer anc safer effluents 
at less cost than was now possible. It needed to be 
remembered that by diminishing the pollutions we 
not only made more rivers available for waterworks 
purposes, but opened up of and 
vistas of delight for fishermen and lovers of nature. 
Personally, he felt very strongly that large sums of 
money might be usefully expended on the continued 
investigation of the problems, and he entirely dis 
sociated himself from the view that our knowledge 
had reached a stage where further advance was im 


prospects sport 


possible or improbeble. 

The other chief way of extending the use of rivers 
was the ability to show that impure waters could be 
so purified as to render them fit for human consump- 
This was the aspect of the problem concerning 
About 80 per cent. 
London 


tion. 

which 
of the water supplied to the 
nearly seven million in number, came from rivers not 
free from the charge of pollution. If impure or doubt- 
ful waters could not be adequately purified, why was 
it that London had such an excellent record as regards 


his ignorance was least. 
consturners, 


freedom from water-borne clisease ? 
Fig. 1 showed the decline of typhoid fever in London 


since 1900. It was not suggested that improvements 
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FIG. 1—DECLINE OF TYPHOID FEVER IN LONDON 


in water supply were solely responsible for that satis 


factory state of affairs. It might, however. be 


that if the water supply were a real source of danger | 


you would not expect to find a curve so flattering in 
Moreover, there had many wholly 
impartial Commissions and Committees which had 


character. been 
sat ancl considered that very question of the safety 
of London's water supply, and all knew what the 
verdict had been. Nor could doubt what 
ould be if a fresh Commission were called 
upon to review the present position. Take the con- 
figure of five million London 
supplied with highly purified, but initially impure 
ater, without any apparent danger to health, 


we 


result M 


Servati ¢ 


river 


and contrast it with the total population of England | 


in 1921 of roughly 36 millions, including the five 
millions already referred to. In words, 
seventh of the total inhabitants of England had been 
and were drinking river water highly but, 


other one- 
purified, 
The 
portion, of course, was really higher than one-seventh, 
London derived the 


a5 some thought, of questionable origin. pro 


as a number of towns besides 
water supplies from rivers. 

If it were permissible to draw a favourable verdict 
as regarded London, why should the use of river water 
be extended, provided, at all events. that the 
rivers were no worse than the Thames, Lea and New 
River, and thet the methods of purification were as 
good as those practised by the Metropolitan Water 
3oard One might go even further than that 
tentatively, and suggest that worse waters might be 
utilised safely if the metheds cof treatment were 
correspondingly improved. It needed to be remem- 
bered that in London they thought, rightly or wrongly, 
that they were not only providing consumers with a 
safe water, but one possessing a wide margin of safety. 

Sir Alexander then referred to tables printed in 
the paper showing the percentages of purification 
effected in the water supplied in the London area. 
table the difference the raw 
Thames and Thames-derived filtered waters. With- 
out going into all the figures, it may be said that 
84-7 per cent. of the samples of raw water contained 
B in 1] In the case of the filtered waters, 
32°5 per cent. of the samples contained no B. coli 
even in 100 c.c. In the case of the Lea the com- 
parable figures were 77-7 and 70:5 respectively, and 
as regarded the New River they were 46-7 and 79-0 
The colour of the raw Thames was 76 


not 


One showed bet ween 


coh c.c 


respectively. 


with only 23 in the Thames-derived 
In the case of the Lea the comparable 
figures were 84 and 25 respectively, and of the New 
River 51 and 17 There would 
general agreement when it was said that these results 
What the Metropolitan Water 
Board was really doing for London was to take raw 
water containing, sav, L000 B. coli 100) cc. and 
supplying the consumers with filtered water contain- 
ing, say, | B. cols per 100.) The results are really 
rather better than that, because a majority of filtered 
100 c.e. of 


as compared 
filtered waters 


respectively. be 
were most gratifving. 
per 


water samples contained no B. coli per 








lof 


| of 


} , 
claimect | 


the 


consumers | 





water. That was equivalent to saying that there was 
than | 


inh 


its bacteriological 
of These 


reasonable cost, 


of sewage, or 
vallons 


a very 


less gallon 
10) million 


obtained at 


analogue, water. 


results were 


| despite the fact that most of London’s water had to 
| be pumped twice. 


It had been proved that impure water could be 
purified to a high standard. Considering in the first 
place the New River, its flow was a variable mixture 
of Upper Lea river water of questionable purity and 
pure well water. During the non-flood months of 
the year the results were so good that filtration alone 
was considered a sufticient protection. In flood time 
there was a marked change owing to deficient storage 
accommodation, and within recent years chlorina 
tion had been carried out during those periods with 
great success. The average dose was | in 2-83 millions, 
or 2-53 lb. of chlorine per million gallons of water. 
about 2 Ib. per m.g. 

as well, as a taste preventer. The net 
that the deterioration due to the winter floods was 
‘wiped out,” and that at a cost of less than 2 
treated. For the vear 


Permanganate was usually used 
result was 
=. 


per million gallons of water 


fended March 3Ist, 1925. the average number of first 


class samples—-i.e.. no typical B. coli in 100 e.c. 
of New River filtered water was 83-8. The New River 
supply would suftice for the supply separately of such 
large towns as Liverpool or Manchester, at the rate 
of consumption of, say, 35 gallons per head per day. 


Next, taking the whole of the Lea and that portion | 


chlorinated 
Lambeth 


the 
Southwark 


Thames supply which was not 
and Vauxhall, Chelsea 
water. The total volume of water involved would. 
at 35 gallons a head, suftice for the supply conjointly 
the following towns :—NSheftield, Bristol, Bir- 
mingham, Blackburn, Huddersfield, Sunderland, New- 
castle, Nottingham Hull. Here reliance was 
placed wholly upon adequate storage followed by 
sand filtration at the slow rate cf about 2 gallons per 
The storage, if pooled, would 
For the year ended March 
first-class 


and 


square foot per hour. 
amount to forty 
3ist, 1925, the percentage number 
samples t.c., no B. coli in 100 c.c. East 
London (Lea) filtered water, 74-7; Southwark and 
Vauxhall filtered water, 80-3; Chelsea filtered water, 
90-3; Lambeth filtered) water. 76-4. 

What storage alone could do might be shown by the 


six davs 
of 


was: 
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FIG. 2- PURIFICATION EFFECTED BY STORAGE 


of Chelsea. The reductions the number of 
bacteria were from 4465 to 208 (gelatine), from 280 
to 44 (agar), and from 41 to 5 (bile-salt agar), all per 
Fig. 2 showed the decline in the 


Cilst in 


cubie centimetre. 
number of B. coll. 

As regarded chemical results, the percentage reduc- 
Ammoniacal nitrogen, 63-4; albu- 
29-4; permanganate, 27-8; tur- 
45-8. The only disadvantage 
of storage was that sometimes you got an over- 
development of growths, harmless in themselves, 
but apt to cause difficulties in filtration, and occa- 
sionally to produce taste troubles. 

Turning then to the rest of the Thames suppl) 
which was chlorinated—Kempton Park, Sunbury, 
Grand Junction and West Middlesex works—the 
water, amounting to 70-80 million gallons a day, was 
stored and filtered as well, although at some of the 
works concerned the storage was short. In the 
aggregate it amounted to about ten days, with an 
additional reserve of forty-four days in the Staimes 
reservoirs. For the year ended March 3lst, 1925, 
the percentage number of first-class samples—.e., 
no B. coli in 100 c.c.-——yielded by the works con- 
cerned, was :—Kempton Park, 92:8; East London 
(Sunbury), 84-8; Grand Junction, 81-7; West 
Middlesex, 81-4. The volume of water at 35 gallons 
per head would suffice for the supply conjointly of 


tions were; 
minoicd nitrogen, 


bidity, 84-9; colour, 


Belfast. The chlorination of that half of the total 
Thames supply was lirgely an economical considera 
tion, and it had been calculated that during the last 
nine years over £130,000 hed been saved in pumping 
charges. It should perhaps be explained that when 
the Thames was in high flood chlorination was tem 
porarily discontinued, and Staines stored water used 
instead. 

Sir Alexander then to 
questions relating to the extended use of rivers and 
the excess lime method of purification and sterilisa 


went on cliscuss variou 


tion, and then summed up his conclusions as follow. 

In support of the extended for waterwork 
purposes, after adequte purification, of questionabl 
supply, the following plea 


tise 


or impure sources of 
might be advanced : 
(1) The of the ot the 
chemical and bacteriological examination of water 
hack radically changed within recent vears, 
(2) Great progress had been made in the method 


interpretation results 


of rendering impure waters apparently safe to drink 

(3) We to be purely 
sentimental considerations. 

(4) Our administrators to the 
amlvances in science, and less inclined to be bound 
clown by past traditions. 

(5) Over one-seventh of the population of En; 
land had been, and were, drinking with impunity 
highly purified water «derived from 
questionable origin. This might be described as 
physiological, or pathological, experiment on a vast 


had ceased obsessed by 


were more alive 


SOUrces ot 


scale. 

(6) If the absence of B. col: 
taken as implying the absence of the microbes ot 
pra 
ana 


from a water was to ly 


water-borne disease, that organism could be 
and filtration, 





tically eliminated by storage 
if chlorination processes were super-added, abs 
lutely destroyed. 

(7) There had been 
addition of chlorine to 
previously been responsible annually for an enor 
amount of disease and death, had resulted 
in the almost complete elimination o 


the 


had 


which 
which 


abroad in 


water, 


Cases 


impure 


TROUS 
seemingly : 
water-borne diseases. 

more be stress¢ 
the 


if 


Insisteace must, however, once 
on the that the 
supply the more 
uniformly a wide margin of safety by means of ack 


and to rely upon tl 


pont more impure sources of 


were, essential was to provide 


quate purification processes, 
advice of technically trained « xp rt- 

The se taken at the afternoon sesso! 
was on 
Water.” and 
Mech. E . who 
District Water 
sumunary of the 
| Committee on Water, which 
| the results of the Final Report of the 


| Resources Committee was issued 


ond paper 
‘Protection of Underground Supplies ot 
by Mr. W. B. Cleverly, A.M.1 
engineer to the and 
The paper contains a briet 
carried the Advisor 
Was appointed as one 

Water Powe 
1921. 


its 


was 
1s 
Board. 


work 


Stourbridge 





j 
out by 


It 


which ith 
Was pointed out that the Advisory Cormunit ter 
}issued in May of this year a report on the measure 
| it suggests should be taken for the protection of under 
ground water, and emphasised the urgency of thy 
problem, in view of the ever-increasing demand tor 
|water, due to greater urbanisation and increased 
| consumption per head, which must naturally follow 
The author explaimed that 
power should be given to th 


which the 


higher standard of living 
the report proposed that 
| Ministry of Health to 
} demands on underground water 
measures of protection Should be adopted, and that 
for domestic or 


schedule areas im 


were such that specia 


wells 
or mines should be sunk unti 


in such area no fresh except 
agricultural purposes 
a permit hed been obtained, the intention being, a 
regards mines, that the Minister of Health should 
act in consultation with the Minister of Mines, and 
that measures should be taken when new mines were 
sunk to avoid waste of needed water supplies It 
was further proposed that, for preventing pollution 
the statutory water should be given 
powers, already possessed by some authorities, for 
the protection of their supplies from pollution by the 
acquisition of land, by restrictions on its use or by 
requiring particular measures of drainage, &c., com 
pensation being made in of any interest 
injuriously affected. The it shown, 
concluded with a recommendation that the general 
statute law should be amended, brought up to date, 
and consolidated in one Act of Parliament at the 
earliest opportunity. 


undertakers 


respect 


report, was 


The next paper presented was on “ The Financial 
Management and Control of Water Undertakings.” 
and was by Mr. F. W. Davies, M.I. Mech. E., who is 
engineer and general manager, waterworks depart- 
ment, Nottingham. As it deals purely with matters 
unconnected with engineering, we do not propose to 
give a summary of this paper. 


TRANSPORT FOR PUBLIC CLEANSLNG WORK. 


Ou the Saturday the first paper presented dealt 
with ‘“‘ The Factors to be Considered in the Selection 
of Transport for Public Cleansing Work,” and was by 
Mr. J. A. Priestley, the cleansing superintendent ot 
the city of Sheffield. The author began by pointing 
out that transport might be roughly divided into 
three classes :—-(1) Where a full load was carried 
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from one point to another, as in general haulage work ; 
2) where a full load was taken and delivered gradually 
from point to point, as in parcel delivery work ; and 
3) where a load was picked up from point to point and 
delivered in bulk, as in cleansing work. Of them, 
the last the most costly, and 
cleansing work, coming chiefly into the third category 
and usually involving numerous calls and long carries, 
was, therefore, one of the most expensive. It should be 
the object of the to meet the latter 


two were obviously 


cleansing officer 


conditions with the class of transport that would 
best combine efficiency with economy, but neither 
aim should be wholly subordinated to the other, 


particularly as regarded the sacrifice of efficiency to 
be laid down that “ efficiency ” 


was the first fundamental principle upon which all 


economy It must 


cleansing work must be established. The second 
fundamental principle must be economy, which 
meant that efficiency must be secured at the last 


possible cost, and for that reason it was not enough to 
rest satisfied with a system that was efficient if it 
could be shown that equal or better results could be 
That being the case, we could 
never be said to have reached finality in our methods, 
and every cleansing officer must keep in touch with 
every new development and be prepared to scrap 


obtained at a less cost. 


hoth ideas and methods when experience or observa- 
tion proved such action to be necessary. 

The selection of the class of transport was only one 
ot the matters to be settled, for there were many 
questions of importance other than the choice between 
horse and mechanical transport, or the adoption in 
the latter case of steam, petrol or eloctric wagons for 
the work, for it might be necessary to revolutionise 
methods without any from horse to 
motor or vice versd. Whatever the class of transport 
employed, there was one common factor influencing 
costs, and to it must be given first place in import- 
ance. Mr. Priestley then went the 
effect on the question under consideration of such 
‘“Waiting Time,’ ‘‘ Length of Haul,” 

Physical Character of the District,”’ ** Gradients,” 

Condition of Roads,” “Situation of Disposa! 
Points,” *‘ Climatie Conditions,’ and ‘* Accessibility 
all of which, he said, exercised an 
influence on the subject. When all factors had been 
considered it might be found that no uniform system 


change-over 


on to discuss 


factors as 


of Premises,”’ 


of transport would meet all the conditions, and a 
compromise between horses and motors would be 
found necessary. The advantage which the horse 
gained’ by its lower capital cost on waiting time 


might be balanced by the motor’s advantage on 
travelling time and longer distances, and that usually 
resulted in the employment of the former on what 
might be called inner circuit work, and the latter on 
outer circuits. When that course was adopted, the 
economic distance for each class of transport.must be 
determined, and that could only be done by actual 
trial. 








THE proposed extensions of the Aliwal North electricity 
undertaking seem likely to be postponed for some little 
time. The Council's application for permission to raise 
a loan has, acc ording to the South African Power Engineer, 
been refused by the Deputy Administrator. 
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The Swedish-American Motor 
Liner Gripsholm. 


No. I. 


THE twin-screw passenger motor ship Gripsholm, 
which was recently completed by Sir W. G. Arm 
strong, Whitworth and Co., Ltd., for the Swedish 
America Line, is undoubtedly one of the outstanding 
ships of the year. 
her size and the design and decoration of her vublic 
rooms, but chiefly because she is the first ship to be 
propelled by four-stroke cycle double-acting 
engines of the Burmeister and Wain type. 
preliminary details of her engines were published in 
THE ENGINEER of February 27th, but by the courtesy 
of her owners and builders we were recently privi- 
leged to inspect the ship, and in the present and 
following articles some account of her propelling and 
auxiliary machinery and of its arrangement will be 
given. 

In the following table have the 
principal dimensions and particulars of the vessel : 


She is noteworthy on account of 


oil 


Some 


we summarised 


Hull Particulars 


Length overall, about 574ft. 6in 
Breadth moulded 74ft 
Depth moulded to hoat deck 76ft. Gin 
Load draught 2Oft 


Load displacement 26.000 tons 


Deadweight carrying capacity 10.000 ton 


(;ross tonnage, about 17.300 ton 
Service speed 17 knote 
Cargo and Fuel Oil Capacit 
Ordinary cargo space 224.1000 ©. ft 
Insulated cargo space 13.200 «. ft 
Refrigerated ship 8 stores 11L.OOO c. ft 
Ordinary ship's stores 16.000 « 
Mail and haggage space 10.000 « t 
Oil fuel capacity 4501 
ih i’a u 
Norma Maximun 
First clas 91 129 
Second clas boo a2 
hird class panne 
Officers and crew me 
Total ship's complement, persons 1o3 
Main Propelling Machine 
Type iwin-screw, four-stroke eycle, ddouble-acting, Bur 
meister and Wain motors 
Number of cylinders per shaft Six 
Diameter of cylinders 840 mm., or 33! ,eit 
Piston stroke 1500 ram., or 59 join 
Total shaft horse-power 13.500 
Total indicated horse power 16.300 
Normal running speed 125 r.p.m 


Main Air Compressing Machinery. 


Number of main Diesel-driven air com 
pressors . 
Type of engine—Four-cylinder, four 
cycle, single-acting B. and W. pattern 
rotal engine output, three sets 


Three 


700 BLHLP 
2100 BLHLP. 


Normal running speed 170 ropom 
Main Electric-Generator Sets 
Number of Diesel-electric generators Three 


Type of engine—Three-cylinder, four- 
cycle, single-acting, B. and W. pattern 

Total engine output, three sets 

Total generator output, three sets 

Normal running speed 

Cireuit voltage 


500 B.H.P 
1500 B.H.P 
990 kilowatts« 
200 r.p.m 
220 volts 


The Gripsholm has been built to Lloyd's special 
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survey, and is designed to conform with all the require- 
ments of the British, Swedish, and American safety, 
emigration, and tonnage requirements. Her general 
appearance will be seen from the photograph taken 
on her trials in the North Sea, which we reproduce 
above. She has a straight raked stem with an 
elliptical stern, and is fitted with two funnels and two 
pole masts. In designing the hull special attention 
was paid to its strength forward, so that the ship 
can resist ice and slamming, while a cellular bottom 
is provided, which extends the whole length of the 
vessel between the peak bulkheads. Various com- 
partments in the double bottom are utilised for the 
reception of oil fuel, lubricating oil, feed water, and 
water ballast. Throughout the ship’s length there 
placed ten transverse water-tight bulkheads, 
which have been so arranged that in the event of any 
two adjacent compartments being laid open to the 
sea the vessel could in moderate weather be safely 
navigated to port. It need hardly be said that the 
navigational and safety devices fitted are in accord- 


are 


ance with the latest practice. 

In the present article lack of space precludes us 
from illustrating or describing fully the 
accommodation or the public rooms of the ship. 
The vessel takes her name from the Gripsholm Castle 
in Sweden, and the interior decorations and the furni- 
ture of the first-class and second-class accommodation 
general styles and 


passenger 


are designed to conform with the 


periods of famous halls within that castle. The 
scheme has heen well earried out and several of the 
rooms possess considerable artistic merit. The 
accommodation is arranged on eight decks down- 


wards from the promenade deck. Above this deck 
there is the boat deck, with quarters for ship’s officers 
and engineers, with direct lift connection to the engine 
room 

Brief reference may be made to the principal deck 
auxiliaries. The the Hele-Shaw- 
Martineau electric-hydraulic type, end was supplied 


steering gear 1s of 


by J. Hastie and Co., Ltd., of Greenock It is con 
trolled from the bridge by a McTaggart-Scott tele 
motor gear On the bridge the navigational equip 
ment includes a Sperry gyro Compass, & course 


recorder, and a helm angle indicator, whilst provision 
is made for a Sperry gyro pilot, which will be fitted 


later Other bridge-operated machinery includes 
the hydraulic system for the operation of Stone's 
watel tight doors. For the working of the anchors 


and the cables an electrically driven windlass and 
two electric warping capstans are employed. They 
were supplied by Napier Bros., of Glasgow. The 


motors for driving the windlass and the capstans 
are, like most other motors on the ship, of the Swedish 
General Electric Company’s make. The same firm 
supplied the various cargo winches. On the boat 
deck we noted four boat-hoisting winches, by Clarke- 
Chapman and Co., Ltd., of Gateshead, driven by 
Crompton motors. At this part of the ship there is 
also the emergency lighting set, which was supplied 
by L. Gardner and Sons, Ltd., of Patricroft 

The heating and ventilating of the ship is effected 
on the latest Thermotank principle, and particularly 
neat fittings are provided throughout the ship, 
which give a wide degree of control. In the officers’ 





580 


and electric 
steam heating are employed. 

The Gripsholm 
personal 


crew 


Ss quarters ventilating fans a 
constructed under 
supervision of Director Filip Lindahl, 
Brostrém Lines Agency, and of the owner 
Sir John Biles and Co. It 
the new liner will make the voyage fro 
New York in about eight days. 


deal 


has been 


the 
naval architects, 
pated that 


Crottenburs 


is antic 


to 


In subsequent articles we shall mainly 
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Completion of H.M.S. Emerald. 
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been suggested by 
experience, 
3 
1 


> 
] 


a speed of 
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\ further the 
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much beyond of earlier ligh 


installation of 
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was proviso 


the the 
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seaworthiness of 
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in 
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experience 
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war 


d was laid down Armstrong's Walke 
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with 


btaina speed equal to that of the swiftest 


and a higher freeboard throughout, 
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1d ance now 


cruisers, 


light 
The complement numbers 574 officers and men 
On the conclusion of her trials the Emerald will proceed 
to the East 
joined by her consort the Enterprise, the flagship of the 
the ship of 30) knots, 
The collective speed and 


attached to the torpedo armament of 


Letters to the Editor. 


Indies Station, where she will eventually be (We do not hold ourselves responsible for the opinions of our 


of 


corre eponde nta.' 


Squadron being Eftingham—a 


1 
m 


armed with seven 7.5in. guns 
fighting power of this Squadron will thus be very high 
In view of the fact that the Emerald is the swiftest ship 


above the destroyer category which has, so far, been built 
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Tue British Standard Specification for Tungsten fila-| in the case of the ond engine, @ ‘ 
ment Electric Lamps B.S.S. No. 161 has now been enlarged 
by adding the following three new schedules :—Schedule 
for normal vacuum train lighting lamps, schedule for 
normal gas-filled train-lighting Jamps, schedule for traction 
vacuum type lamps burning The adoption ot 
these schedules by those responsible for train and tram 
lighting will reduce the variety of types of lamps used 
for this purpose, and do away with the large number of 
differing voitages for which these lamps have had to be 
made in the past. These schedules now published will 
be included in loose pamphlet form in B.S.S. 161, until that 
document is revised, when they will be incorporated in it. 
The new edition is expected to be ready early in the New 
Year. Copies of the three additional schedules may be 
obtained from the B.E 4. Publications Department, 


28, Victoria-street, London, S.W. 1. 


In each case the size and weight o fire-box con 


esting 
stituted important factors 
W 


BREWER 


series Stevenage, Herts, November 21st 








The dinner 
Great Queen 
has been cancelled owing to the death 


ENGINEERS 


t0oms, 


MECHANICAI 
the Connaught 


INSTITUTION OF 
arranged to be held at 
street, London, W.C. 2. 


of Queen Alexandra, 


Correction.—In referring to the motor ship Dolius in our 
journal note of last week, we stated that in the recent outward 
voyage of the vessel 9847 miles of the total distance were covered 
at “full rated power.’ The last words should read at full 
speed,”’ the period referred to being that during which the 
engine-room telegraph stood at full speed ahead and the speed 
of the engines was not reduced by bridge orders. 
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Railway Matters. Notes and Memoranda. Miscellanea. 
lux Dover Calais turbine mail steamers Biarritz and Ms A. K. Hesmiltes Jenkin. the Cornish 


Vaid of Orleans of the Southern Railway are to be converted 


ACCORDING 
tin mining industry 


to 


is far from being worked out and is 


Aw International Sample Fair is to be held in Havana 


from February 5th to 24th next. 


nto oil-burning vessels. The Biarritz has left Dover for reviving. There are now six large mines in the producing 
4 ’ , n 2 ‘= ” ) , } . 
the Clwde, where the work is to be carried out Seu anak oe eee pera I las A sum of £1,000,000 will be available from the Australian 
s 4 ‘ a ’ rie ‘ 
ay 7 a Ss sae ae Commonwealth Government in the current financial year 
(Hat there were net many railway accidents in the Wuewn the new stern frame for the White Star Liner for main roads grants to the States 
‘ " fow that wevailed in the North of England last © ax . < ) P . a 
vere K at | lympic was taken from the Darlington forge to the dock Ir is reported that work is to be started very shortly at 
veek is high testimony to the great care exercised in at Middlesbrough, one Sunday recently, it was so large 
aa ’ , the Bernbs Malachite Mines, Angola, and that motor 
railway work in such times. There was, however, a slight that both lines of railway had to be clear. and even then 


W incobank 


evening 


between two trains at 


L.M.S 


Hhision 
North Junetion, 


passenger 


Railway, on Friday 


Canadian Pacific Railway will construct an exten 


the Angliers terminus of the International and 
192s, ‘f 


james Bay Railway, and work will start before 


xt vear The line will follow the colonisation road 
by the Department of Mines, and will extend about 


will be built 


woot we 
bolt 
1) miles 


sithout 


The survey shows that the railway 
much difficulty 
iv is hoped to bring into service in May next two com 
Pullman cars each, to 
The ol 


truetion, and a feature will be that passengers will retain 


plete trammsa, of ten rum tren atop 


between Calais and Paris cars are all-steel con 
the same seat throughout the journey, 
r dinners will be brought to them in thei places Ina 
the other of 208 kiloms 


was covered in less than three hours 


rial run mack day. the distance 


185.17 miles) 


Lake Erie has 


a8 an appreciation 


the Wheeling and 
been named William Patterson, 
servant of that who had been a driver for fifty 


during which period he had not had an accident 


\ 


recently 


LOCOMOTIVE on 


fa rane 
ive years 
that caused a death, and only one that led to any personal 
his had to 


to becoming im 


Patterson eimzhtieth and 
footplate 


mut he is still in the service of the company 


myury is in year, 


eave tine owing his evesight 


paired, | 


the Great 
Seattle 


of 3571 


l-burning locomotive on 
made the 
then back to 


15 minutes 


times 


RECENTLY an © 
rthern (U.S.A 
Paul, and 


04 hours 


run through from 
Seattle, a distance 

The enginemen were 
journey, but the « 
locomotis 


eighteen 


N 

St 
rraale in 
eu h 
tor 
yourney 


hanged thirteen on nygine 


other than ordinary 


ra the 


made no stops pur 


outward laden 
taken 


interest 


a ( cars, 
silk, were 
that the 


which fact 


vith The value of the consignment was 
wh 


thereon was several hundred dollars 


accounts for the expedition shown 


Ashfield, 


lubes, 


cil gathering lately Lord 
Metropolitan District, the 


said that 


and 
1900 


chairn { the 


the London 


man, 


“at o 
General Omnibus Company in 
child 

the 
omnibus and tram was then 
3500 millions He 
five years 
a population of not less than eleven 
t he of then 


man and made, on an average, 


10 The 


x20 


we 


17s pourneyvs 1 vear now was 


by 


average 
train 
now it 
f the 


iber carned 


millions a was estimated 
that by the 
London 
nillons 


be 7200) millons 


vear 


end o next twenty Creater 


would 


and at number journeys would 


companies seek 


\ 
tailway., 
Scottish 
the 


t he 

session Of Parliament are 
Mid-Nottinghamshire Joint 
constructed the London, Midland 
the London North-Eastern, 
schemes withdrawn during the 
t he of the 
nnecting lines London 
Newhaven the 
ana 


rks for whiecl railway 


vear 
as the 


AM 


powers 


the we 


in next line 


to be known 


tor be by and 


opposing 


and in place of 
present 
Western 
the 
Rail 
Brook 


new 


RESO) ; 
branch Great 
in the 
Harbour 
improvement 
District 
bet ween 


widening of Cardigan 
and 

Southern 
Stamford 
and an entirely 


Willesden 


mdry ee area 


wequisition of by 


widening near 
Metropolitan 
Metre 


road 

Ministry 
month of August 
Office publication, price 3s., 


way 
the line 
the 


hdgware 


by yppolitan Green and 


for the 
Stationery 


of railway statistics 


have 


ue Pransport 


just been issued as a 


and make very unsatisfactory 





reading Compared with the corresponding period of 
1024, there was a decrease of 0.6 per cent. in the number 
of passenger journeys, of 5.8 per cent. in the receipts from 
passengers and of 4.4 per cent. in the passenger train 
traftic Moreover, there was an increase of 3.2 per cent 
in the passenger train mileage The tonnage of coal, 
oke and patent fuel was 21.8 per cent. less and of all 
freight traftic 15.6 per cent. less Che freight train receipts 
iffered a decrease of 8.8 per cent., but it is a satisfaction 
to know that there was a reduction of 4.2 per cent. 
in the freight train mileage The average train load, 
owing to the fall in mineral traffic, fell from 128} to 


121} tons, and the net ton-miles per engine hour from 


142} to 419} 
Mr 


reminds 


the 


item the evidence given by Clower at 
Wages inquiry last week of 
troversyv that reached rather an acute stage some eighteen 
to twenty years ago The Amalgamated Society of Rail 
way Servants maintained that there were 100,000 railway 
servants getting less than £1 a week. The Railway News 


claimed that that was not so, and gave figures in support 


\N 


tailway 


in 


Us a 


of that contention Both parties were, in a sense, right, 
but the latter took into account what the men drew in 
wages, which included overtime and Sunday duty. If 


the union had spoken of the men’s rate of pay, it would 
right. That this was so was confirmed by a 
taken by the Society in 1907, and published in 
1908, wherein it was shown that 100,930, or 38.8 per cent., 
of the members were rated at 20s. or under per week, of 
whom 36.7 per cent. were in England and Wales. The 
Board of Trade, during the same year, held an * Earnings 
and Hours of Labour Inquiry ” as to the railway service, 
but for some reason or other the report-—Cd. 6053 
issued until February, 1912, and therein it was indi 
cated that 78,191 railway servants were rated at less than 
20s. per week and 55,221 at 20s. and.under 21s. Now, Mr. 
Clower has acknowledged that the claim made by the 
Amalgamated Society had considerable justification. He 
said on Tuesday, the 17th inst.: “ It was only fair to add 
that it was strongly represented by the trade unions that 
there were a large number of railway employees receiving 
in the pre-war period wages of less than 20s. a week. 
There was some measure of justification for that, and the 
ot 


have been 


census 





was 


not 





average rate wages of passenger porters was 


19s. %d 


pre war 











and their luncheons | 


| Clark, came to the following conclusions : 


it overhung the railway platforms it passed on the way 


lorries will be used to bring the ore down to the coast 





Durine the first six months of 1925 sorte into 
e 2 impor r 
IT is said, in the Engineering News-Record, that the Bulgaria totalled 3,694,394,450 levas (£5.600,000)—an in 
adoption of electrically-welded joints, instead of riveting, | crease of nearly one million levas over imports during the 
for a California pipe line will effect a saving of 4,000,000 first half of 1924 
é 2 
dollars lhe line is 85 miles long and ranges in diameter . 
ra , ‘ 4 ‘ ‘ * 
from 60in. to 65in rhe pressure head will be about 4001 He new sugar factory at Raymond, Alberta, started 
operations on October 23rd It will probably be the first 
. ne eueneenee Suites 62 easeen Sey os Alterthum and of a number to be established in the irrigated districts of 
Ge ate is , , , . : an 
other ferman chemist is reported through American Southern Alberta It i expected to handle over 75,000 


SOUrCES 


A carbon rod was capped at each end by elec 


tons of beets this vear 


trodes of copper and high-voltage current applied The | 
melting point of carbon was determined as about 6300 CANADIAN exports of pulp and paper for the year ended 
deg. Fah September 30th, 1925, were valued at 147,961,001 dollars 
+ being an increase of nearly 9,000,000 dollars over the 
ue following formula for a marking ink for chemical preceding twelve months Newsprint exports alon 
porcelain im given by the Coors Porcelain ompany of amounted to nearly 95.000.000 dollars. asx compared with 
America 18.8 grams of commercial black oxide of | 99 300.000 dollars 
| cobalt, 1.2 grams of bismuth subnitrate, 15 ec. of oil of 
and 15 drops of Dresden thick oil. The ir AccorDINnG to the Chemical Trade Journal and Chemical 


thoroughly mixed by grinding 


turpentine, 
gredients are 
} 


Engineer, large and valuable deposits of zinc ore have been 


found on the properties of the Northern Exploration Com 


P \ egy wae substitute is, according to the Tron and Coal pany and Norwegian companies in Spitzbergen It is 
= ° , 2 : to the British market 
in producing an alloy of wolfram and wolfram carbides 
that will melt at a temperature of about 3000 deg. Cent PROVISIONAL arrangements have been made for the 
and will last longer in scientific work than a diamond promotion of & company in London to provide an ait 
The hardness of the new alloy, which will be placed on the | *TVice between Georgetown, British Guiana, and the 
market under the name of Thoren, is only about 2 per diamond bearing arcas of the Colony, but until the British 
cont. tenn Gham that of the diamend Guiana Government reaches a decision regarding the 
proposal to establish an interior railway the matter will 
SPEAKING at Middlesbrough recently, Mr Arthur | samain in ahevaence 
Dorman commented on the great progress made in recent ‘ : 
years in the output and conditions of steel furnaces rue Trinidad wireless system is being reconstructed 
Twenty-two years ago, he said, only six casts per week and modernised An installation of higher power is 
were obtained from a small furnace, giving a weekly make being supplied to the Port of Spain Station, and the appa 
of 200 tons. or even less. To-day they secured fourteen "tus previously in use at Port of Spain is being transferred 
casts from a large fixed furnace, with a production of 1100 % North Post to provide more efficient communication 
tons to 1200 tons per week He did not think they had with ships lhe former station will have a range of about 
reached the capacity limit of furnaces, and he understood 1000 miles and the latter of about 700 miles, and the oppor 
that Mr. Benjamin Talbot was planning a furnace of 500 tunitv will be taken to imcrease the efficiency of the in- 


tons capacity, witha 


tons per week 


In the November issue of World Power, Mr. J. B. C 
Kershaw, in the course of an article on the Hell Gate power 
station at New York, states that last June the station 
generated over 82 million units with a maximum load of 
198,000 kilowatts, giving a load factor of well over 50 


\ boiler efficiency of 92 per cent 





and the author 


sug 


has been obtained, together with the low fuel consumption 
the 
it 


8 Ib val kilowatt-hour, indicates that 


emploved at this station may 


of 1 of « 
older 


suecumb 


per 


method of firing m 


so quickly to pulverised fuel firing as the advo 


cates of the latter would have one believe 


\ PAPER on the use of vegetabl pulps as binders 
the making of coal briquettes was recently presented to 
the South Wales Institute of Engineers, by Mr. C. J. Good 
win. In it the author said that the total cost at the factory 


of pulp binder ready for use would vary between 50s. and 


and of this total 20s 


| 100s. per ton, on a dry weight basis, 

| re presented the cost of fermentation and preparation 

With anthracite, 4 per cent. of binder was ample, equiva 

| lent in England to, say, 3s. on the average for binder cost 
per ton of ovoids produced. The extra cost of drying and 

| * cooking might reasonably be taken at 9%d.. making a 


$s 


cost 


total cost of Yd 
The of 
might be taken as the same as when using pitch 


per ton exclusive of briquetting costs 


actual 


Some tests have been carried out at Woolwich by Mr 
E. F. Figg on the best paint for protecting steel surfaces 
subjected alternately to the action of salt water and air 


A test of eighteen weeks sufficed to indicate the unsuit 


ability of many of the paints employed, and those included 


three the brands, and most of those 


pared with a varnish vehicle 


of proprietary pre 


tung oil varnish seemed to be the most promising up 


Nearly all the paints con 
fared badly The 


after it had been put in place. 


taining bituminous material 


indicate that for the conditions given the, est protection 


is afforded to steel work by two coats of a spec ial paint 
consisting of zinc oxide and zinc dust in raw linseed oil 
A similar protection is afforded by one coat of red lead 


in raw linseed oil followed by one of white lead in the same 


vehicle, but the 
end of the test 


IN a paper on Electric Alloy Steel, read 
American Iron and Steel Institute, the author, Mr. F. E. 
Although the 
electric furnace is now on a very firm basis in the industrial 
world, it has not taken the place it justly deserves for a 
number of reasons. Early troubles built up considerable 
prejudice which has not entirely disappeared, while the 
very keen business competition existent at this time occa 
sionally is a factor in deciding against the choice of electric 
steel. Some of the early installations made in open-hearth 
plants met with failure because of the attempted applica 
tion of open-hearth steel-making methods. Installations 
made in plants operating crucible furnaces invariably met 
with immediate success, perhaps because of the fact that 
the crucible man had first in mind the production of a 
quality product. It is a fact that to-day the quality of 
electric steel is on a higher plane than it ever has been 
before, and factor in this connection the 
tendency toward the use of higher grade raw materials. 
One possible application of the electric furnace is in the 
making of rails. As far back as 1912, microscopic examina 
tion of hundreds of indicated a marked 
superiority of the electric rail to that made by the open 
hearth process, it being freer from dirt, slag inclusions and 


one has been 


specimens 


segregates, 


pi riba ble output of 2000 tons to 3000 


is claimed for this station, 
rests that the fact that this high figure 


n 


briquetting, overhead charges, &c., 


Of the latter, that containing 
to 
the time the plate employed was lost in the river, 17 weeks 


results 


resulting surface was not so smooth at the 


before the 


stallation at Tobago. 


It is reported in Canada that the plant of the Laurentian 
Falls on the Maurice River 
24.000 horse 


Power Company at Seven st 


is to be increased in capacity from LR.) te 








power Negotiations have been proceeding between 
Winnipeg Hydro-electric Department and the officials of 
the Manitoba Pulp and Paper Company As a result 
there is a possibility that the power site at Pine Falls 
will be ce ved jointly by the city and the company on 
the basis of 60,000 horse-power to the company and 40,000 
horse power to the city 

Tue Esthonian Legation in London reports that the 
capital of Esthonia, Reval, has hitherto been served by 
a tramway system of cars propelled by internal combus 
tion motors With the establishment of several large 
electric power plants in the country it was decided to ele« 
trify the tramways, and in October last the first electri 
tramway line was inaugurated in Reval. The cars were 
built in Esthonia and the rails for the permanent track 


were purchased in the United Kingdom. The total amount 
so far expended on the line is 60 million E. mks. Further 
extensions of the electric tramway lines will be commenced 
| shortly 

A report by the Explosives in Mines Research 
Electrical Exploders for Shot-firing 
has just been published by the Safety in Mines 
Board The use coal mines of permitted 
which are of the of high explosives, re 
quires the employment of a denotator which, according 
For 


magneto exploder must be in 


om 


mittee in Coal 
Mines, 
Research 


explosives. 


on 


in 
type 


to present practice, is fired by a magneto exploder. 
safety and the 
capable of igniting firedamp, but must be fully capable ot 
igniting the detonator. The problems discussed in the 
present report are those of devising safe and reliable ex 


efficiency 


ploders which will fulfil these conditions, or alternative 
means of providing the current necessary to actuate 
letonators 

THe manufacture on a commercial scale of solid-draw: 
tubes of stainless steel and iron has been started by the 
Weldless Steel Tube Company, of Wednesfield, Wolver 








hampton. The mechani al properties of the tubes can bx 
varied within wide limits by suitable heat treatment, as 
the following analyses indicate In stainless iron, less 
than 0.10 per cent. earbon, maximum stress, 35 to 45 
tons per square inch: elongation, 25 to 35 per cent 

reduction of area, 55 to 65 per cent vield point, t 
35 tons per square inch Izod impact figure, 50 foot-lb 


minimum 

carbon, maximum stress, 40 to 60 tons per square inch ; 

15 to 25 per cent ot to 
yield point, 30 to 45 tons per square inc h 


In mild stainless steel, 0.10 to 0.20 per cent 


50 





elongation, reduction area 
OO per cent 
| Izod impact figure, 25 foot-lb. maximum 
Work on the Lobito Angola Harbour contract is, accord 
ing to an official report, progressing slowly. The project 
there consists of the building of the sand spit of a wharf 
420 metres in length, with a depth alongside at low water 


of 36ft., fully equipped with all appliances for the handling 


of cargo, and with custom house, transit sheds, and a 
railway track to connect with the main line. The‘method 
of construction adopted is comparatively simple. A series 








of mass concrete caissons, on steel cutting edges measuring 


50ft. by 28ft., is sunk into the sand, by means of grabs, 
to a depth of 56ft. below the surface, t. to 48ft. below 
the lowest water level hese are then plugged, filled 


up and keved together, the whole then forming the founda 
tion for the wharf prope So far nine of these caissons 


have been sunk to the depth required and are now being 
plugged and keyed, while five more are in process of being 
The weight of each caisson when complete will be 
When the fourteen are down, they will 
of wall 


sunk. 
about 3600 tons 
give a total length of about 220 metres 
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AGENTS ABROAD FOR THE SALE OF 


Che Engineer 


UENOS AIRES.—Mrrcuett’s Boox Store, 576, Cangallo. 
HINA.- 


I 
KeLty aNnp Watsa, Limited, Shanghai and Hong 
Kong. 





:YPT.—Camo Express Acrncy, near Shepheard’s Hotel, | 
Cairo. 
4 NCE.— Boyveav anp Cueviiuet, Rue de la Banque, Paris. 
CHAPELOT AND Cie., 136, Bld. St. Germain, Paris. 


i 


LGLUM W. H. Smrru anp Son, 78/80, Rue du Marché-aux 

Herbes, Bruxelles, and 44, Rue Joseph I1., Ostend. 
iNDIA.—A. 1. Compripeer anp Co., Bombay ; THACKER AND 
Co., Limited, Bombay; Tracksr, Spink anp Co., 


Calcutta. 


ALY MAGLIONI AND Strini, 307, Corso, Rome; FRATELLI | 
Treves, Corso Umbarto 1, 174, Rome; FRaTELLI-4 
Booca, Rome ; Utrico Hoepr.i, Milan. 

\PAN.—Marvuzen Co., Tokyo and Yokohama. 
\FRICA.——-Wm™. Dawsow anv Sons, Limited, 7, Sea-street 
(Box 49), Capetown. 
Cc. Jura anp Co., Johannesburg, Fast London, and 


Grahamstown. 


AUSTRALIA.—Gorpvon anp Gorcn, Limited, 
Sydney, Brisbane, and Perth, &c. 
MELVILLE AND MULLEN, Melbourne. 

ATKINSON AND Co., Gresham-street, Adelaide. 


Melbourne, 








ANADA.—Dawson, Wm., Limited, 87, 
street East, Toronto. 
Gorpow anp Gorcn, Limited, 132, Bay-street, Toronto. | 
MonTREAL NEws Co., 386-388, St. James-street, Montreal. | 
Toronto News Co., 42, Yonge-street, Toronto. 
CEYLON } 
AMAICA 
NEW ZEALAND.—Gorpown anv Gorcnu, Limited, Wellington 
and Christchurch; Upron anp Co., Auckland; J. 
WILson CRAIG AND Co., Napier. 


AND Sons, Queen- 


WWJAYARTNA AND Co., Colombo. 


EDUCATIONAL Surppry Co., Kingston. 


rRAITS SETTLEMENTS Ketiy anp Watss, Limited, 
Singapore, 
UNITED STATES OF AMERICA.—INTERNATIONAL News | 
Co., 83 and 85, Duane-street, New York: Susscrip- 


TION News Co., Chicago. 
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By arrangement with Reuter’s Engineering Service, €he 
Sugineer contains the latest news from al! parts of the 
world which is likely to be of interest to engineers, 
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The Problem of the Submarine. 


Ir is as easy to understand as to sympathise | 


with the motives which have impelled the Com- 
mittee of Lloyd's, through its chairman, Mr. 
Percy Mackinnon, to make a public appeal for the 
abolition of all submarines. The loss of M 1 
the fourth submarine disaster to occur since the 
war, each involving the total destruction of vessel 
and crew. One hundred and ninety-three officers 
and ratings, the very pick of the Navy's manhood, 
having gone to their death in this tragic fashion, 
there is a not unnatural tendency on the part of 
the public to challenge the need of such a heavy 
toll of life in time of peace. The chairman of 
Lloyd's has denouneed the submarine as ** a deadly 
machine, which treacherously destroys those in 
charge of it, and, it is feared, inflicts slow torture 
as well as death.” His plea for its abolition has 
been warmly taken up in influential quarters, and 
the Government has already been invited to con- 
voke a Conference of the maritime Powers to give 
effect to the suggestion. There is no doubt that the 
world at large would stand to gain much and lose 
nothing by the extinction of a naval weapon which, 
during its relatively brief career, has caused a dis- 
proportionate amount of suffering to humanity. | 
Long before the Great War the submarine’s victims | 
were numbered by the hundred. During the war | 
its persistent misuse by one of the belligerents 
covered it with such obloquy that its legitimate | 
achievements have been obscured. Hence it 


18 


| 








we believe that its formal repudiation by the 
Powers would be hailed with an almost universal 
chorus of approval. 

Despite unceasing efforts to extend the margin 


! 
| of, safety by improvements in design and equip 
ment, submarine navigation is undoubtedly still 
attended with special hazards from which the 
surface ship is immune. We are not unmindful of 
the Admiralty’s contrary opinion, as set forth in a 
| Fleet Order of November 21st, 1924, that “‘ the 
| development of submarines has now reached such 
| a stage that it is no longer practicable to adhere to 
| the system of restricting service in them to volun- 
| teers.” This order went on to announce that 
|‘ although volunteers will be called for as hitherto 
and be given preference in selection, officers will be 
appointed and ratings drafted for service in sub 
marines as requirements may demand Clearly, 
therefore, the Admiralty does not consider that 
men doing duty in submarines incur risks any 
greater than those incurred in other branches of 
the naval service. As to this, however, we fear 
| the public will not be so easily satisfied. Questions 
are being raised as to whether our underwater 
| craft are furnished with safety appliances of tested 
value. They would, of course, have been useless 
| in the case of M 1, in view of what we now know to 
have been her fate ; but the moment is opportune 
for drawing attention to the possible utility of such 
devices. It has frequently been suggested that the 
provision of floats, which the crew of a submarine 
in difficulties could release, might assist materially 
in the prompt location of the vessel. Such floats, 
fitted with electric syrens, smoke-boxes or flares, 
would broadcast a warning over a wide area of 
sea, whether in daylight or in darkness. Tele 
phone buoys are, we believe, invariably fitted to 
the submarines of certain other navies ; it would 
be interesting to learn whether they have been 
adopted in our service. Since it is too much to 
hope that the Navy has suffered its final submarine 
disaster, it would surely be prudent to take such 
precautions as are calculated to mitigate the danger 
We can surmise what happens when a submarine 
is run down by a surface vessel, as in the case of 
the H 24, the L 24, and the M 1, to enumerate the 
three instances of this kind which have occurred 
since the war. But occasionally a boat vanishes 
mysteriously g.. the K5 in January, 1921 
without leaving a hint as to the cause. The growth 
in dimensions, so far from reducing the element of 
risk, seems to have magnified it tapid diving 
a very essential form of training, is an operation 
more perilous to the large submarine than to her 
smaller consorts. In of the “K” and 
““M”’ classes it probably necessitates the admission 
| of water to the tanks at the rate of some 200 tons 


vessels 


- | a minute, and if the slightest delay ensues in getting 


the compressed air blast to act, the boat may 
plunge to a depth beyond the limit of recovery 
That is one reason why the huge submersible 
cruisers which have been projected abroad are 
| viewed askance by naval men in this country. 
For the present, however, we are less concerned 
| with the technical aspect of the submarine problem 
than with its wider significance as an international 
question. Great Britain’s position was clearly 
defined at the Washington Conference, when Lord 
Balfour invited the associated Powers to join with 
us in discarding the submarine. The arguments 
advanced in favour of that proposal did not include 
any reference to the dangers inherent in submarine 
navigation, probably because it was recognised that 
the development of a potent weapon was not likely 
to be arrested by considerations of personal safety 
Thosé who urge the scrapping of the submarine 
would do well to rest their case on firmer ground. 
The British Government, Mr. Baldwin inti- 
mated in Parliament last week, has not altered 
the views it expressed at Washington four vears 
ago. It is still prepared to banish submarines 
from the Navy and refrain from building any 
further vessels of that type, on condition that the 
other Powers will pledge themselves to similar 
action. Submarine disarmament, to be effective 
must necessarily be reciprocal and universal. It 
is a complete mistake to assume that the submarine 
is worthless for British naval purposes. It has 
qualities which render it as valuable to us as to 
other nations, provided it is employed in a strictly 
legitimate - manner. We are not able to share the 
view, which appears to be widely held abroad 
that this country alone has reason to fear the sub- 
marine. That our dependence upon 
supplies renders us peculiarly vulnerable to com 
merce-raiding tactics is true enough, but having 
successfully withstood a submarine guerre de course 
which lasted four years and was waged with a 





as 


seaborne 


lremains a weapon of sinister associations, and | determined ruthlessness without parallel in history, 


we may reckon with some confidence on surviving 
any future attack of this kind. The real menace 
of the German U-boat campaign lay in the novelty 
of the means by which it was conducted, and our 
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consequent lack of preparedness. But once the 
effect of surprise had worn off, and our defences 
had been readjusted to cope with the new con- 
ditions, it was not long before we gained the 
upper hand. If there be any persons abroad who 
imagine that a future submarine offensive against 
British merchant shipping would bring this country 
to its knees, we can assure them in all sincerity 
that they are deluding themselves. Moreover, the 
tive Powers in conference at Washington all 
accepted the Root resolution stigmatising commerce 
destruction by submarines as barbarous and con- 
trary to international law, and although this 
appendix to the Naval Limitation Treaty still 
awaits ratification, the fact that it was endorsed 
in principle by each of the Powers concerned implies 
a moral obligation which cannot lightly be ignored. 

Circumstances have conspired to make the sub- 
marine a provocative element in world politics. 
It has acquired an ominous significance from which 
every other type of warship is free, and its per- 
manent removal could not fail to have a tran- 
quilising effect on international relations. That 
it possesses a distinct value as a weapon of naval 
warfare we freely admit. On the other hand, its 
powers have been greatly exaggerated. The 
elimination of the submarine would not modify 
in any appreciable degree the relative standing 
of the various navies. France—which we name 
without invidious intent—would not forfeit a 
fraction of her growing naval strength if she 
scrapped her entire fleet of submarines, provided 
that corresponding action were taken by the other 
Powers. In fact, the simultaneous disappearance 
of all the submarines in the world would leave the 
current order of naval precedence precisely as it 
was before. Whether such a measure lies within 
the sphere of practical achievement remains to be 
seen. Judging from the semi-official statements 
which have been published, neither the United 
States, France nor Japan would be prepared to 
enter into negotiations for abolishing the submarine 
merely on the score of its liability to accident. 
Therefore, as we have suggested, the appeal for 
abolition should be made on the broader issue of 
international welfare and good-will. On _ that 
ground a more sympathetic response might be 
forthcoming. 


Ground Gearing. 


THERE are now in existence several designs of 
machines which are capable of grinding the teeth 
of gear wheels with an accuracy of a very high 
order. These machines are, broadly, of two types. 
In one, exemplified by the Maag, the action of 
which was described in our issue of March 18th, 
1921, the finished ground profiles are generated 
by means of a pair of abrasive wheels. This type 
of machine is applicable only to the grinding of 
involute teeth. In the other class, typified by the 
machines which Mr. Orcutt uses at Birmingham, 
and which we described in our issue of July 29th, 
1921, the ground surfaces are produced by the 
employment of a single abrasive wheel, the edge 
and flanks of which are formed to give the desired 
profile. In both types everything may be justly 
said to depend upon the accuracy with which the 
wear of the abrasive wheels is compensated for, 
so as to preserve the original form of the wheels 
and their setting relatively to the work. In the 
Maag machine a sensitive electrical system in 
conjunction with a diamond-pointed feeler is 
provided to move the two wheels away from each 
other in such a manner that at short intervals the 
constantly wearing cutting faces are re-set to the 
original distance apart. In the Orcutt machine 
the edge and flanks of the abrasive wheel just 
before the finishing cut is taken are trued up by 
three diamonds to the desired form. That form is 
controlled, so far as the flanks are concerned, by 
means of cams produced from a model profile 
eighteen times the size of the finished profile. 
Since the cam form is open to unrestricted choice. 
this system is applicable to any shape of tooth. 
By means of either of these types of machine it is 
possible to produce ground gear wheels, no dimen- 
sion of which departs from the intended amount by 
than three or four ten-thousandths of an 
inch. All things considered, such an achievement 
on a commercial basis is a remarkable develop- 
ment, and a performance of which those responsible 
may well be proud. But granting that such gear 
wheels with such accuracy are obtainable at a 
not too extravagant cost, practical engineers are 
naturally desirous of discovering what are their 
precise and distinctive merits and to what purposes 
they may advantageously be applied. 

On these subjects the paper presented last 


more 


Friday by Mr. Orcutt before the Institution of | Calculation suggests that this deflection may, even 
Mechanical Engineers gives a considerable amount, | at commonly used tooth pressures, amount to one 
but by no means the whole, of the information| ten-thousandth of an inch, that is to something 


desired. A study of that paper and the discussion 
which it evoked discloses the fact that the merits 
of the ground gear reside not in one outstanding 
property, but in a series of more or less minor pro- 
perties, which, acting together, constitute an 
aggregate of much value in certain cases. 


Im- | 


provement of transmission efficiency, it can be said | 
at once, is not one of the most important advantages | 


resultmg from the use of ground gears. 


new, show an efficiency of over 99 per cent., while 
even a noisy pair of gears, giving rise to consider- 
able vibration, may have an efficiency of between 
98 and 99 per cent. The scope available for the 
improvement of efficiency by grinding the tooth 
faces is, therefore, in general, too small to render 
such improvement an object worthy of much 
endeavour. Much more important than any im- 
provement in efficiency is the fact that the adop- 
tion of ground gears greatly extends the range of 
duties to which hardened gear wheels may be 
applied. The hardened unground gear has been 
extensively used for traction and other purposes, 
the effects of the distortion produced by the har- 


Well- | 


cut ordinary soft unground gear wheels may, when | source of any trouble in a gear wheel, but it may be 


comparable with the accuracy which the gea; 
grinder seeks to achieve in his work. But even so 
it would be unsound to argue that this fact 1 
moves the necessity for the high standard of 
accuracy aimed at in ground gears. On the co) 
trary, if the amount of the deflection can be shown 
to be a cause of trouble, the cure for it is still more 
accurate grinding. We are far from feeling « 
vinced that the deflection of the teeth is ever the 
pointed out that in the case of a pair of wheels 
running always in one direction, super-accurate 
grinding could provide a remedy—at least, so far 
as the Orcutt type of machine is concerned—by thic 
production of teeth ground with a counter-distortion 
in the unloaded condition. A much more practica! 
objection to the use of ground gears was raised })y 
Mr. Troughton in his discussion of their empk 
ment for traction purposes. If, as is nearly always 
the case, the pinion wears out first, the alternative 
to scrapping both pinion and wheel simultaneous|y 
is to fit a new pinion to work with the partial!) 


worn wheel. Here, again, it is unsound to argw 


| that the refined accuracy of the new pinion would 


dening process being tolerated for the sake of the | 


extra resistance to wear obtained. For 











duties, such as in motor car gear-boxes or on 
machine tools, the unground hardened gear, with 
its errors of distortion, would be objectionable, and 
in motor cars to a very large extent hardened 
ground gears are now deemed indispensable, while 
in machine the demand for them would 
appear to be expanding. There is another aspect 


tools 


finer | 


be wasted. The effect of the wear on the whee! 
will be lessened by the use of an accurate new 


pinion. The ideal to aim at, as Mr. Troughton 


| suggested, is to make the conditions such that the 


wheel and pinion will wear out together. So lony 


las both are made of the same material, similar!) 


| treated, that 


ideal will remain unrealised But 


by differentiating the materials and taking full 


|advantage of the freedom of choice permitted by 


of this question of hardened gears, and to it Mr. | 


Orcutt has rightly drawn attention. 


Hitherto, | 


the material from which such wheels were made | 


had to be selected largely with a view to its low 
distortion under the hardening process, and with 
but secondary attention to other desirable pro- 
perties. If, however, the gears are to be ground 
the degree of distortion suffered during hardening 
is of minor importance, and consequently the 
range of materials open to our choice is consider- 
ably enlarged. As regards resistance to wear, 
there can be but little doubt that ground gears, 
hardened or not, are notably superior to unground 
Even with the most refined * creep-cut 


gears. 


wheels, as Mr. Hyde, of the National Physical | 


Laboratory, stated at last Friday’s meeting 
examples have been found in which the whole load 
was transmitted through not more than 10 per 


cent. of the face width. The grinding process by 


the adoption of the grinding process, it ought to he 
possible to make the economic life of the two 
elements equal. Finally, a purely commercial con 
sideration which seems to have had, and still to lx 


| having, an important effect on retarding the adopt 
| tion of ground gears has to be noted 


Many manu 
facturers, it is said, have strong objections to 


| placing themselves in the hands of outside firms 


| specialising in gear grinding 


In the motor industry 


| the use cf ground gears, we are led to believe, was 


for a time held up, and in the machine tool industry 
their use is still being held up, because of the in 


lability of manufacturers to obtain the grinding 


*| machines with the object of carrying out the work 


far this con 
Mr 


in their own establishments. How 
tention is sound we are not quite certain 


| Oreutt holds that it is better for the work to b« 


eliminating the high spots goes far to overcome a | 


fruitful cause of pitting and other forms of wear 
in gear wheels. Even without such irregularities, 
it seems certain that the smooth surface left by 
the abrasive wheel, as compared with that produced 


| training to carry it out. 


by the most perfect cutting tool, is a very material | 


factor in the reduction of wear. 
established that noise and vibration are reduced 
to the point of insignificance by the proper em- 


Whilst it is well | 


ployment of ground gears, the position is compli- | 
cated to an unknown extent by factors outside | 


A 


the control of the grinding process as such. 


pair of wheels perfect in all dimensions and perfect | 
as regards the nature of their contacting surfaces | 
|times and places in which it is not a commercial 


may still cause much noise and vibration by reason 
of faulty alignment of the 
developed by wear of the bearings. This is a point 
of the greatest importance on which Mr. Orcutt 
himself has upon several occasions spoken strongly. 
Many of our readers will recall a paper which he 
read some time ago before the Institution of Auto 
mobile Engineers, in which he roundly criticised 
the design and construction of gear-boxes. It 
obviously futile to expect accurate gears to exhibit 
their qualities if they are not accurately mounted, 
are allowed to run in bearings having appreciable 
back-lash, or are employed in gear-boxes which 
distort under load. In mechanical engineering it 
always happens that the introduction of a refine- 
ment in one part leads to the development of 
accuracy in other associated parts. Events have 
already taken that course in motor cars as the 
result of the desire to benefit by the advantages of 
ground gears, and they will have to follow it in 
heavy traction work. For example, it is fruitless 
to expect to achieve that great desideratum of 
tramway vehicles—noiselessness—by the use of 
ground gears, if the bearings are not of a kind that 
will permit the gear to work for long periods with- 
out the development of mal-adjustment. 

In the discussion Mr. Vernon raised another very 
interesting point. 


1s 


accuracy of a ground gear might be rendered un-| vibration may be removed by great 


shafts, original or | 





| 
| 
| 


He suggested that the refined | sufficient to suggest that injurious impact and 
accuracy of 


done by firms that lay themselves out for it par 
ticularly, and are able to train the highly expert 
staff which is necessary for the attainment of the 
finest results. In his view, the whole progress of 
gear grinding might be jeopardised by entrusting 
it to mechanics who were not qualified by adequate 
The tendency of the day 


engineering, is towards 


certainly in motor car 
specialisation, and there would seem to be a good 
deal in Mr. Orcutt’s contention. At the same time 
there are other makers of gear-grinding machines 
who do not hold this opinion, and who, we undet 
stand, are willing to sell machines. It is not within 
our sphere or our desire to criticise that policy 
The search for great refinements of manufacture 
is always fascinating to the engineer, but there are 


proposition. Gear grinding has, without doubt 
the same limitations as other examples of super 
accuracy ; it cannot be employed economically 
everywhere. But that it has great possibilities 
cannot be doubted, and, if it has not already done 
so, it promises to become the standard practice in 
motor car engineering. Just as we have advanced 
from the crudely cut gears of twenty years ago to 
more accurately cut gears, and from soft gears to 
hardened gears, so we are now advancing towards 
a still higher degree of accuracy, and the possibility 
of using still "more durable materials. The object 
sought by the motor car builder is first and fore- 
most the attainment of quietness of running and 
the effort of the tooth grinder is to satisfy him 
Silence is the quality which is put in the first place 
by all advocates of gear grinding, but there are 
probabilities that other qualities not less impor- 
tant will eventually be developed as the extension 
of the system proceeds. Mr. Tomlinson, of the 
National Physical Laboratory, showed on Friday 
night by very striking autographic records the 
difference between the regularity of velocity in cut 
and in ground gears. The latter presented a smooth 
figure in sharp contrast with the sharply indented 
figure of the former. Such diagrams are, alone, 


availing by the deflection of the teeth under load. | tooth form and indexing, and encourage the belief 


; 
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that ground gears will prove to have a longer life 
themselves and be less injurious to associated 
mechanism than less accurate gears. 


The Status of Naval Engineers. 


NEARLY twenty-three vears have elapsed since 
the Selborne scheme, providing for the common 
entry and training of naval officers, was promul- 
vated. Engineer officers were thereby admitted 
to the military branch of the service, with the same 
secutive status as that of specialists in gunnery, 
torpedo, and navigation. The fundamental pur- 
nose of the scheme, of which Lord Fisher was the 
eal author, was so to standardise the training of 

ival officers that they should be competent to 
ndertake any form of duty which circumstances 

ight require of them ; in other words, the engi- 
neer Was to be capable, if need be. not only ot 
taking over the gunnery or torpedo work of the 
hip, but of assuming command of the ship itself 
Whether this ideal could ever have been realised 
s still a subject for argument, though most authori- 
ties have always held the negative view. It never 
vas attained in practice for very shortly after the 

heme was introduced there began a period of 
exceptional activity in the development of man-of- 
war mechanism and armament, and it speedily 
hecame apparent that efficiency in any one branch 
of the naval profession was only to be achieved by 
single-minded devotion to that particular line of 
duty. Circumstances thus conspired to maintain 
the system of specialisation. In theory, however, 
the principle of interchangeability persisted until 
1918, in which year, following the adoption of new 
regulations, the majority of engineer officers 
renounced the option of reverting to deck duty 
after attaining between seven and a-half and nine 
ars’ seniority. Two years later another blow 
was struck at the original scheme by an Admiralty 
decree that officers selected for the engineering 
branch when sub-lieutenants would, after taking 
the advanced engineering courses, be ranked per- 


ve 


manently as engineer officers, and never return to 
deck duties 


The First Lord’s Memorandum of 1920 declared 


it to be essential that the majority of officers in 
the engineering department should be ‘ whole- 
time "’ officers, having regard to the definite dis- 
tinction that existed, both as to knowledge and 
professional training, “ between those who are to 
be trained in the science of naval war and strategical 
and tactical methods of fighting, and those who 
are to deal with the upkeep and maintenance of 
engineering and mechanical appliances necessitated 
by the complex machinery and weapons of modern 
war Eac h side requires a special study, and for 
this reason final separation of the branches is 
essential." To the discerning mind these truths 
were doubtless as patent in 1902 as they had 
hecome to the naval authorities eighteen years 
later. As it was, the announcement of 1920 caused 
scarcely a ripple of interest in naval engineering 
circles, where it was regarded as no more than an 
official recognition of what had already become the 
established practice. The one really admirable 
feature of the Selborne scheme, common entry for 
all officers and common training in the earliest 
years of initiation into the atmosphere and tradi- 
tions of a great service, has happily survived, and 
will, we hope, never be abandoned. Now, how- 
ever, a new and somewhat surprising decision has 
been reached by the Admiralty. A Fleet Order 
issued on Saturday last announces that naval engi- 
neer officers are no longer to hold the military rank 
to which they were admitted by the Selborne 
scheme. From now on they are to be classed with 
other non-executive branches, such medical, 
dental, account, and instructor officers, and be, 
like them, ineligible for military command. 
Furthermore, the arrangement by which certain 
(E) officers have hitherto been entitled to revert 
from engineering to executive duties is to be can- 
celled, and promotion from Lieut.-Commander (E) 
to Commander (E) is henceforth to be in competition 
with engineer and not with executive officers, 
In future editions of the Navy List officers qualify- 
ing for or engaged in engineering duties are to be 
grouped in separate seniority lists, in the same 
section with older engineer officers. A further 
rulmg is that the distinguishing purple badge of 
the engineering branch is now to be worn by all 
engineer officers of and above the rank of mid- 
shipman. Formal expression is thus to be given to 


as 


the final and complete separation of engineer from 
executive officers. 

This action seems to us to be at variance with 
the spirit of the Selborne scheme, which sought, 
inter alia, to remedy the anomalous position in 


which the engineer officers of the Navy had pre- 
viously been placed. In any case, while the prac- 
tical consequences of the new Order may be of no 
great moment to the officers concerned—a point 
which cannot be decided until further details are 
vouchsafed—we think it desirable that the 
Admiralty should state its reasons for taking the 
step in question. In former years it was customary 
for the naval authorities, when announcing any 
important departure from existing policy, to pub- 
lish the grounds upon which their decision rested. 
The Selborne scheme itself, and the principal 
modifications it subsequently underwent, were 
explained in lengthy memoranda with a frankness 
that left little to be desired. This was but right 
and proper, for the Navy is a national institution, 
the welfare of which is a matter of legitimate con- 
cern to the public. We therefore think that the 
country is entitled to learn why it has become 
necessary to deprive naval engineer officers of 
military status and cause them to revert to the 
invidious position they held in the old days, when 
the engineering branch, though already vital to 
the naval organisation, had not atcained its present 
commanding importance. It hard to believe 
that any measure calculated to detract from the 
prestige of the naval engineer officer is in the best 
interests of the service as a whole. For this reason 
the deprivation of military rank seems to us a 
retrograde move, stzangely out of keeping with the 
progressive policy on which the present Board of 
Admiralty prides itself 


1s 








Institution of Mechanical Engineers. 


| Orcutt, of Birmingham, before the Institution of 
| Mechanical Engineers, entitled *‘ Characteristics and 
Uses of Ground Gears,” called forth a good attendance 
of members and visitors, and led to a satisfactory 
Elsewhere in this issue we begin a reprint 
of the paper in full. In opening the discussion, the 
president, Sir Vincent L. Raven, emphasised the 
precise words in the title of the paper by way of a 
| hint, presumebly, to those present not to dwell on 


! 

THE paper presented on Fr iday night by Mr. H.F.L. 
J 

| 

| 

eaeee 


|the merits of particular commercial processes for 
| the production of ground gears or of particular 
| machines used in their manufacture 

G. A. Tomlinson, of the National Physical 


| Laboratory, invited to open the discussion, stated 
that following the examination of many gears during 
the past two years he was in a position to agree with 
Mr. Orcutt regarding the accuracy obtained by grind- 
ing. The order of accuracy was similar to that found 
on ground shafts as compared with turned shafts. 


Mr. 


SO 
“Tet Exconec® Swan SC 
GROUND UNGROUND 


Good ground gears were usually found to be accurate 
to three or four ten-thousandths of an inch on all dimen- 
In order to demonstrate the uniformity of 
the motion transmitted by ground gears, he showed 
two slides representing the records obtained on a 
machine—-particulars of which were not given 
by a ground gear and a hardened unground gear. 
The records, reproduced herewith, were such that a 
perfect gear would give a circle or a fairly close spiral. 
Departures from a smooth circular curve in the form 
of radial displacements indicated variations of velocity 
ratio. At the peaks of the curve given by the un- 
ground gear the accelerations represented were very 
great, of the order probably of 20,000ft. per second 
per second. 

Professor E. G. Coker briefly indicated some of 
the results he had obtained by using the photo-elastic 
method to investigate the tooth action and distribu- 
tion of pressure and stresses in engaging gear wheels. 
He found that the stressgs were very high, not only 
at the area of contact halibien the teeth but at their 
roots. These experiments were conducted statically, 
but other investigators were now studying the subject 
with the gear models running, the illumination being 
interrupted to suit the speed of rotation. Professor 
Coker also showed slides to demonstrate the stresses 
induced in gears by the forcing of the wheels on to 
their shafts and also the complicated distribution of 
stress caused by the presence of a keyway. 

Mr. P. V. Vernon dwelt on the author’s remarks 
regarding the use of ground gears by machine tool 
makers. It was not strictly accurate, Mr. Vernon 
contended, to say that machine tool makers had as 
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yet made no use of ground gears. Many machine tool 
makers had experimented with them and had adopted 
them to a limited extent, but the gears were difficult 
to obtain, particularly in the larger sizes required 
in a machine tool, and machine tool makers did not 
like placing their orders for ground gears with outside 
firms. It was essential, he held, that machine tool 
makers and other engineers should be supplied with 
gear grinding machines, in order that the production 
of ground gears might be completely under their 
own command. On the question of accuracy, he 
thought it was very desirable to regard gears as means 
of transmitting power and not simply as means of 
transmitting motion. Under load each tooth became 
a cantilever, and was bound to deflect. 
The actually effective force was consequently not 
that of a perfect involute accurate to three or even 
one ten-thousandth of an inch The character of 
the engaging surfaces was, he continued, almost as 
important as their mathematical form. Even if 
ground gears were “‘run in” with an abrasive, they 
would, he felt certain, be improved as a result of the 
polish given to the surfaces. In cutting gears for 
difficult which it was hard to get quietness 
and smooth action, it was found possible to get better 
results if contact were made to occur when the teeth 
were receding from the centre line instead of being 
made to occur on both sides of that line. 

Mr. H. I. Brackenbury remarked that helical gears 
were now being made, on the creep cut principle, with 
much less inaccuracy than was found in ground gears, 
but even so noise had not disappeared. Noise, he 
thought with Mr. Vernon, was caused by deflection 
under load and was probably produced by the teeth 
when they were just coming into contact. The align- 
ment of gear shafts was a very important factor in 
securing satisfactory action. Full advantage could 
not be obtained from the most accurately ground gears 
Concluding, 


therefore 


cases in 


unless the shafts were properly aligned 
he expressed his affection for the old millwright’s 
wooden cog made with a chisel and mallet. It might 
have been rough, but for a long time it was the only 
form of silent gearing available. 

Lieutenant-Colonel A. E. Davidson paid a tribute 
to the pioneer work which had been done by Mr. 
Orcutt in connection with ground gears. That work, 
he said, came to the notice of the War Office about 


1912, when considerable trouble: was experienced 
with noisy gears and wear on splined shafts. It 


was hoped that the system of grinding advocated by 
Mr. Orcutt would have been helpful in the solution 
of these problems, especially as splined shafts might 
be dealt with in the same way as gearing. Unfortun- 
ately it was not possible for Mr. Orcutt to supply the 
necessary machines which would have enabled lorry 
builders to manufacture ground gears for themselves, 
and they were disinclined to give out extensive con- 
tracts to outside firms for fear of delay $s in delivery. 
In 1913, when the specification for the subsidy lorry 
was being drawn up, it was not possible to insert a 
clause specifying ground gears because the machines 
were not available for manufacturing such gears in 
the makers’ works. Makers had, howev er, been con- 
verted to ground gears, with the result silent running 
had largely been obtained. He agreed with the author 
in his emphasis upon accuracy, correct alignment, 
and well-designed wheels. Good and well ground 
gears could easily be spoilt by badly cut keyways 
and by being forced on shafts, thereby causing in- 
correct alignment. 

Mr. H. J. Troughton dealt with the use of ground 
gears in the traction industry, particularly on tram- 
cars. There was a commercial aspect to set 
considerations of accuracy. Hardened un- 
25 to 50 per cent. more expen- 


way 
against 
ground gears were from 
sive than soft gears, but their life was three or four 
times as great and therefore the extra service rendered 
was out of all proportion to the extra cost. Hardened 
underground gears were giving quite good results as 
regarded absence of noise. The wear suffered by 
such gears was found to be about 0-02in. per 100,000 
miles, and their life from ten to fifteen years. The 
accuracy of alignment of the gear shafts depended 
upon the wear of the bearings. From that point of 
view ground gears were unsuited to white metal bear- 
ings. Practice was, however, improving, and it was 
now possible to keep shafts in alignment for longer 
periods than formerly, with the result that the field 
for the use of gears of increased accuracy was widen- 
ing. In that connection it was worthy of note that 
the more accurate the gears were the better was the 
quality of lubricant that could be employed. The 
problem of gear renewal affected the question of 
ground versus unground gears. The gears might be 
highly accurate to begin with, but after a few years, 
time the pinion would be badly worn. It was then 
necessary to decide whether a new pinion should be 
put in to work with the partially worn wheel, in which 
case much of the value of the initial accuracy weuld 
disappear, or whether both wheel and pinion should 
be scrapped. It would be very desirable if it could 
possibly be arranged that the pinion and the wheel 
should wear out together. 

Mr. J. H. Hyde, of the National Physical 
Laboratory, expressed surprise at the accuracy alleged 
to be obtained in gear-cutting machines. His own 
experience with helical gears cut by the creep method 
showed that there were periodic high spots on the 
teeth faces. Those spots carried the load, and in some 





cases the whole load was borne on not more than 
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10 per cent. of the face width. As a result, disin- 
tegration and pitting took place. Turning to Mr. 
Orcutt’s model, he said that he did not agree that it 
showed the absence of rolling. There was quite a 
considerable amount of rolling, and in its presence 
an explanation of pitting could be found. When the 
rolling action was a maximum, the lubricating oil 
was squeezed out and thereafter the contact was made 
between practically unlubricated surfaces. From 
that point of view viscosity was to be avoided in the 
lubricating oil for work had to be done in squeezing 
it out and consequently the efficiency was affected. 
At the National Physical Laboratory experiments 
would shortly be begun on the effect upon efficiency 
of the common errors of practice in the manufacture 
of gears. It was hoped that it would be possible to 
state what kind of error was the most important, 
and how much of it could be allowed in gears for a 
particular duty. 

Mr. L. A. Legros asked Mr. Orcutt to state what 
were the usual errors found in the division of the teeth 
of gear wheels and what were the errors in the form 
of the teeth produced by becklash. Some generating 
machines, he continued, developed teeth that were 
not of the same form on both sides. Two wheels could 
therefore be mated in four different ways. It was 
sometimes found that three out of the four ways were 
unsatisfactory, while the fourth gave noiseless running 
even with unground teeth. Speed, he held, was one 
of the biggest factors in the production of noise Noise 
had its origin in irregularity of velocity. Referring 
to Mr. Brackenbury’s remarks regarding wooden 
cogs, he recalled some wheels of that description at a 
cement mill which involved an expenditure of over 
£100 per vear per pair for re-cogging. Double helical 
wheels were installed in their stead at a cost of £200, 
and paid for themselves in the course of two years. 

Mr. Orcutt, in the course of his reply to the discus- 
sion, expressed a desire to see the experiments referred 
to by Professor Coker conducted with very accurate 
steel or iron gears instead of with celluloid models. 
Referring to Mr. Vernon’s remarks, he said he thought 
that machine tool makers would sooner or later adopt 
ground gears. If a gear wheel lost its accuracy under 
load by deflection, the remedy was to make the teeth 
stronger or alternatively not to overload the gear. 
Most motor car gears were overloaded, and he did not 
blame them for making a noise. He had tried running 
in his gears with an abrasive, but had not obtained 
any good result. On the question of placing the grind- 
ing machines on the market, he said that for the present 
such a step was out of the question, but that later 
on, when development work was more or less com- 
pleted, they would no doubt take it. For traffic work 
uch as mentioned by Mr. Troughton, the use of 
accurate gears would at least permit the discovery 
of those troubles that were not due to the gears. Mr. 
Hyde’s reference to the concentration of load on the 
high spots of inaccurate teeth indicated a factor that 
was bound to cause trouble. That trouble, however, 
could not arise if the gears were ground. 
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The Public Works, Roads and 
Transport Exhibition. 
No, I. 


Tue Exhibition, which is held in connection and 
concurrently. with the Public Works, Roads and 
Transport Congress, was opened at the Royal Agri- 
cultural Hall, Islington, on Thursday of last week, 
and terminated yesterday. It was in several respects 
noteworthy. For one thing, practically every stand 
was complete on the opening day, which is not usual 
in exhibitions ; and for another, there was in evidence 
a general feeling, if not, perhaps, of actual affluence, 
at any rate of optimism. There was certainly no sign 
that the many trades represented either directly 
or indirectly at the Exhibition are in a bad way; 
on the contrary. Matters have clearly not been 
allowed to stand still since the immediate forerunner 
of this Exhibition was held two years ago. Previously- 
existing types of machinery have been improved 


upon and new types have been evolved. In short, 











Adel 








FIG. 5--“ FEATHERWEIGHT”’ CONCRETE MIXER—RANSOME 


the general impression remaining in the mind of the 
visitor when he left the building was that if the 
numerous exhibitors were not actually experiencing 
a period of marked prosperity, they were confidently 
looking forward to doing so in the immediate future. 
Part of the activity of which there were pleasing 
signs is doubtless due to the facts (a) that for some 
time now, extensive road constructional and recon- 
ditioning operations have been in progress through- 
out the country, and (6) that plastic materials of one 
kind and another are being employed to a inuch 
greater extent than formerly in the formation and 
surfacing of our highways ; in fact, as we shall show 
subsequently, one of the features of the Exhibition 
was the number of self-contained machines for the 
production of asphaltic macadam and similar mix- 
tures. It was not, however, only in connection with 
machinery, appliances and materials used for road- 
making that signs of observable. 
Improvements in quite a for 


were 
of machines 


progress 
number 


Windsor House, 46, Queen Victoria-street, Londo), 
S.W. 1, there were several exhibits which attract 
our attention. First of all there was a power-c n 
concrete block-making machine which is entirely auto 
matic in its action and which, it is said, can turn oy 
ten blocks measuring 18in. by 9in. by 9in., or t}yoi; 
equivalent in smaller blocks, per minute, and \ 
requires a 4 horse-power motor to drive it. 
machine, which is known as the ** R.V. Blockmak 
comprises a circular horizontal table furnished wit}, 
four block moulding pockets arranged symmetric,:||, 
at equal distances apart. This table 
quarter of a revolution at a time so that the ope: 

or pockets may take up appointed positions. |; 
first position the necessary pallet, fillets, & 
fitted in the mould. In the next position the mou 
brought under the delivery of a feed hopper whic; is 
furnished with a mechanically-operated agitator t}at 
keeps the concrete of which the blocks are being made 
constantly stirred. In the third position the mould 
is brought immediately underneath a ram whi 
moved vertically up and down and which, when dow: 
exerts a pressure of 8 tons on the concrete in 
mould. In the final position the pressed bloc! 
automatically forced up till its bottom is on a level 


Is 


revolveula 


Z 


with the top of the table, so that it can be lifted and 
taken away. This cycle of operations takes six secon 

and it is repeated continuously. The various motions 
are all actuated by the one motor, and the only 
things done by hand are the placing of the pallets 
in the mould, keeping the feeding hopper supplicd, 
and removing the finished blocks. 

We were shown on this stand, too, a contriva 
which has just been added to the firm’s conc: 
mixers by which, it is claimed, that the work oft 
mixing is better done and all tendency of the cha 
to “ball” or pack is eliminated. The Ransor 
mixer has curved blades attached to the interior of 
the mixing drum, which, as the drum is revolve, 
turn the “mix” over. The new contrivance, whic! 
is known as the “ Positive,’ consists of a furthe: 
curved blade which is attached to the top of the post 
on which the drum revolves and is led down towa: 
though it does not quite reach the bottom of the dr 
the arrangement being such that when a batc! 
fed into the drum the blade is covered by the mate: 
to be mixed. This additional blade remains fix 
since the post to which it is fixed does not revolv 
and the mix, in being forced past it as the drun 
revolved, is thoroughly turned over and thrown 


towards the blades attached to the drum. 
A handy little mixer, which has been 
designed for contractors or builders in a small way 
Fig. 5. It is known as the 
Ransome “ Featherweight ” tilting drum mixer, and 
it has a batch capacity of 4 cubic feet. As will be 
observed, it is carried on road wheels and is furnished 
with a handle by which it can be wheeled about fron 
It is operated by a 


specia 


of business, is shown in 


place to place by one man 
1} horse-power petrol engine. 

An imposing exhibit on the Ransome stand was a 
mixer fitted with a boom attachment for placing 
concrete at any point on a road 30ft. wide. The boom. 
a rolled steel joist, 1s supported at each end by an 
upright frame carried on wheels which run on rails 
laid temporarily on each side of the roadway being 





FIG. 6--“ WELTERWEIGHT ”’ 


making concrete blocks, &c., for house building were 
noticeable and there were several interesting novelties 
in the way of tractors, &c. 

In placing before our readers the result of our 
inspections we shall make no attempt to classify the 
various exhibits, nor, needless to say, to make any 
sort of comparison between exhibits of a similar 
nature. We shall simply refer haphazard to various 
stands, and, because one may be mentioned before 
the other, it must not be taken that we suggest that 
it is superior to any other. . 
With so much preface, then, we may proceed to 
give some account of the exhibits. On the stand of 
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by the Laboratory. 





the Ransome Machinery Company (1920), Ltd., of 








MIXER WITH BOOM ATTACHMENT FOR ROAD MAKING---RANSOME 


dealt with. The mixer—in this case one of the firm's 
** Welterweight ’’ machines, which has a_ bate! 
capacity of 12 cubie feet——is attached to one of the 
side frames and it delivers the mixed concrete into 
a tilting skip depending from a trolley which can be 
run backwards and forwards along the boom. Th: 
combined plant is shown in actual operation in Fig. 6. 
We turn now to a machine of an entirely different 
character—a neat little 10 horse-power petrol loco- 
motive, which was made by the Kent Constructien 
and Engineering Company, Ltd., of Ashford, Kent, 
and exhibited by Honeywill Brothers, Ltd.. 
Ashford, Kent, and 79, Mark-lane, London, E.C. 3. 
the sole selling agents. It is known as the “ Planet 
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ee Fig. 7—and is a particularly compact and handy 
looking little engine. It is propelled by a four- 
inder engine, 69 ram. diameter by 100 min. stroke, 
le by Messrs. Dorman, of Stafford, which is water 
Jed by a radiator, and forced Jubricated. That 
. four-cylindered, is put forward as one 
The trans- 


tl engme is 
of the spec ial features of the locomotive. 


sion is through a foot-operated cluteh—-which 
housed in a casing integral with the engine crank 
, to a two-speed gear-box furnished with bevel 
reversing gear of the usual type, thence by roller 


ns to a central countershaft, and, finally, to 

‘ of the two axles The wheels are 1L5in. diameter 
the tread Braking is effected by means of a hand 
rated Ferodo-lined band brake, that works on a 
iru fixed on the central countershaft, in conse- 
nee of which anengement the chaims driving from 
shaft to the axles have been made unusually 

my. Sanding gear, with sand valves of the gate 

is fitted to each wheel, and the axle-boxes are 


with adjusteble spring gear to 
of the driving chains 
The locomo- 


with 


the floating type 
nit of taking up the avear 
latter 
steel 


from shocks. 


buffer 


i to relieve the 


has central cast couplings, 











PETROL LOCOMOTIVE 


FIG. 7-10 H.P. “PLANET” 


springs, the height from the 
gauge of the engine exhibited 
yauge made anything fromm 
6in., it is claimed for it that it 
m on light and roughly laid track and that, on 
radients up to 1 in 40, it is sufficiently powerful to 
the of skips usually emploved in con 
ors With the at 
1000 revolutions per minute and a locomotive speed 
of 3-3 miles per hour, the tractive effort is given as 
ng 850 lb., while the haulage capacity—frictional 
sistance being taken at 25 Ib. per ton 
33 tons on the level to 4} tons on a 5 per cent. gradient. 
With a locomotive speed of 6-7 miles per hour, the 
effort be $25 Ib., the haulage 
capacity varies from 16 tons on the level to 1} tons 
The engine can, it is said, 


volute 


Loulble 
iil beme 
vas 2ft.; 


acting 
13in 


but the can be 


sn. to Zit and can 


haul numbet 


ract operations. engine running 


varies from 


tractive omes and 


ona 5 per cent. gra lent 


be safely run at 1500 revolutions per minute, which 

uld give speeds of some 5 and 10 miles per hour 
respectively, with approximately the same tractive 
efforts as those just mentioned. The weight of the 
~omotive in running order is 1}? tons and the capa- 


ity of the petrol tank is 8 gallons. The length over 
the buffers is Sft the 4ft., and the 
iit The wheel base is 4ft., and 


Din., overall width 


fin 


overall height 


for a number of years enjoyed the reputation of 
designing and building first-class motor rollers for 
various purposes, and on this occasion they exhibited 
several different types. varying in weight from 35 cewt 
to 12 tens. Most of these machines were of standard 
pattern, or, at any rate, differed only in detail from 
sunilar machines that have exhibited before, 
but one of them—known as the Q, or quick-reverse, 
type—embodied some distinctly points. It 
is illustrated in Figs. 8 and 9, and it is a 
water-ballast machine, specially designed for rolling 
Two sizes of it are made, the 


been 


novel 
tandem 


asphalt road surfaces. 
particular size exhibited being Q 6, which has a weight 


in working order, without water ballast, of 6 tons 




















FIG. 9--FRONT VIEW OF BARFORD & PERKINS ROLLER 
4 cwt. It can carry water ballast to the weight of 


Il ton 16 ewt., so that the total weight in working 
order with water ballast becomes 8 tons. The other 
size, known as Q7, has a total weight, empty, of 
7 tons 1 ewt., or, with water ballast, 8 tons 14 cwt. 
Both these engines are noteworthy in being fitted 
with a patented quick-reverse gear, which consists 
of two plate clutches actuated by the driver's feet. 
The arrangement claimed, the smooth 
reverse, which is so essential for successful work, and 


wives, it Is 


entirely obviates the jerk which is experienced with 


some forms of clutch. The pressure on these clutches 
is derived from a single spring on the outside of the 
vear-box, which acts through a dise crank, which, in 


turn, ts keyed to a quik k-threaded serew in the gear 


reversed by simply pressing one pedal or the other. 
The clutches, which are enclosed in the gear-box, 
consist of dual plate clutches, with Ferodo linings. 
They with ball-thrust 
washers, which slides on the clutch spindle and apply 
the pressure through small levers, which, in turn, 
actuate plungers and apply the spring load to the 
clamping plates. The clutch casing runs in ball and 
roller bearings, the thrust being taken by ball journal 
This arrangement is necessary owing to the 
relatively high difference of speed between the clutches 
when they are at work, for when one clutch is running 
at the engine speed of 1000 revolutions per minute, 
the other clutch is running in the opposite direction 
at a like speed, the relative speed difference being, 
therefore, 2000 revolutions per minute. 

Another feature of these rollers is that they are 
fitted with a ‘ 
stated, turn 


are actuated by a _ sleeve, 


bearings. 


power which can, it is 
the front rollers from side to side in a 
when the roller is at a standstill, 
the actual time occupied in moving from centre to 
extreme position being only 4 sec. The mechanism 
consists of metal clutches, which 
derive their power from the clutch spindle in the main 
geal The drive is transmitted by a roller chain 
to the steering hand wheel spindle, and operates from 


steering gear, 


few seconds, even 


two small cone 
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FIG. 10--SAND AND OIL TRAP-—-FARRER 


that point through the standard steering arrangement. 
The clutches are controlled by a small lever handily 
placed for the driver, and only a slight pressure is 
necessary. This pressure is exerted in the direction 
in which it is required to turn-—to left or to right— 
that there may no mistake or in 
steering, and, when the hand is removed the lever 
automatically returns to the neutral position. There 
is a safety gear which automatically stops the steer- 
ing gear if the rollers are locked round beyond a 
safe angle. The thrust on the clutches is taken by 
ball thrust washers and the bevel gears are enclosed 
and run in oil. The whole device appeared to us to 
be extremely simple, and we are informed that it 
does not require any attention beyond occasional 
oiling. In addition to it, there is the usual steering 
wheel for use should anything go wrong with the power 
mechanism. As will be seen from Fig. 8, the roller 
distinctly smart appearance, while Fig. 9 
shows the small amount of overhang of the frame 
beyond the edge of the rollers, so that the rollers 
can be used close up against a kerb. 

A quite simple device which apparently 
exceedingly 


sO be confusion 


1s of 


wot ks 


well and gets over a considerable diffi 


culty, was shown by William E. Farrer, Ltd., of Stat 
Works, Heath Mill-lane, Birmingham, and 39, 
Victoria-street, Westminster. It is shown in Fig. 10, 


and is a sand and oil trap which is specially designed 


for in motor A= will be observed, the 


trap? ts divided into separate chambers 


use 


parayes. 


by means of 

















FIG. 8--QUICK - REVERSE TANDEM WATER-BALLAST MOTOR ROLLER-—-BARFORD AND PERKINS 


the munimum rail clearance 2jin. Alongside this 
small engine was a larger locomotive, also for 2ft. 
gauge, though we understand that it can be made to 
operate on gauges up to 3ft. 6in., which is fitted with 
a Dorman engine of 20 horse-power. It is stated that 
this locomotive can haul a maximum of 50 tons on the 
level or 7 tons up a gradient of 1 in 20. 

Barford and Perkins, Ltd., of Peterborough, have 


box. Fitted at the opposite end of this screw is a 
smal] sprocket wheel which is connected by means of 


a chain and levers to the foot levers, the arrangement | 


being such that when one pedal is depressed the other 
is raised. On pressing one pedal pressure is brought 
to bear on the “ forward ”’ clutch, while, on pressing 
the other pedal, pressure is brought to bear on the 


reverse clutch, so that the direction of the roller is 


partitions. The left-hand chamber is provided with 
an open grating, through which the water that has 
been sprayed on to cars in the garage to clean them, 
and which, therefore, may contain both dirt and oil, 
finds its way. This chamber contains a bucket into 
which the whole of the water first falls. The dis 
charge from the bucket into the body of the chamber 
is over the rim of the bucket, so that sand and other 
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heavy materials are deposited in the bucket, and are 
not carried over by the flow of the water into the next 
chamber, as, of course, the oil is. The second chamber 
is formed with a ledge just above overflow level, 
and the whole of the aperture formed by this ledge 
can be closed by resting on it a metal box with a 
perforated bottom, which box is filled with fairly 
finely broken coke. The water flowing over the 
partition between the chambers has to pass through 
the coke before it can reach the outlet, and it is 
stated that the coke arrests the oil and prevents it 
passing away with the discharge. The makers do not, 
of course, claim that the trap will intercept petrol, 
for petrol is a spirit and very different from lubricat- 
ing oil; but they do claim that it effectually prevents 
the passage of sand, grit and lubricating oil, and that 
it meets a want which every motor car owner o1 
garage proprietor feels. The bucket and coke box 
are, of course, removed at intervals for cleaning. The 
trap is of exceptionally heavy weight, some 6 ewt., 
we understand, it having been specially stoutly 
constructed so that the heaviest motor vehicle may 
rest on it without doing the grating or cover any 
injury. A particular point of which Messrs. Farrer 
mace mention is that when this trap is used, various 
Authorities will allow the garage drains to be con- 
nected to the sewers, which, they inform us, is often 
refused under other circumstances. We may add 
that the trap measures at ground level 2ft. 9in. long 
by lft. 9in. wide, with a projection of 4in. at one end 
for an inspection and rodding eye above the outlet, 
and that its overall depth is 18in. 

The Lacre Motor Car Company, Ltd., of 78, York- 
road, King’s Cross, London, N. 1, and Letchworth, 
Herts., was exhibiting a tipping wagon of the form 
shown in Fig. 1, page 582. It is known as the 
* gravity-type,”’ and no engine power is required to 
operate the tipping mechanism, the tipping being 
brought about with wonderful celerity by means of 





FIG. 11--VIEW LOOKING DOWN ON A “CLEAR-SIDE” ROLLER--ROBEY 


quite a small handle. We are informed that a full 
load can be tipped and the body brought again to the 
horizontal in 30 sec., and we can well believe it, though 
we did not see the actual operation performed, for 
there was no load available. The makers claim that 
the tipping speed compares favourably with that 
attained with hydraulic and other power-tipping 
gears, and they point out that with it the initial cost 
of power gear, the attendant complications and the 
cost of maintenance are eliminated. This vehicle is 
made in six sizes, varying from 30 ewt. to 5 tons 
load capacities. The standard body is 8ft. 6in. in 
length, 5ft. 8in. wide, and the sides are lft. 8in. deep, 
and the standard wheel base is 10ft. 6in. The tires 
are of the solid rubber band type—single front and 
twin rear. The gearing gives three forward speeds 
and one reverse, the top forward speed being approxi- 
mately 16 miles per hour. 

The Lacre Company also exhibited motor sweepers 
of various kinds, one, for use in garages and large 
works, looking specially attractive. 

An interesting feature of the exhibit of Robey and 
Co., Ltd., of Lincoln, was the 3-ton petrol “* Clearside 
Tandem ” road roller, which has recently been put 
upon the market. This roller. which is illustrated 
in Fig. 3, page 582, and in Fig. 11 herewith, has been 
-pecially designed to meet the increasing demand for 
a light roller suitable for making and repairing roads 
and footpaths, and also for use on golf links, cricket 
grounds, race-courses, &c. Its chief characteristic 
is the “ clearside ”’ arrangement, which permits the 
rolls to work close up to walls, trees and other obstruc- 
tions. This peculiarity, which is claimed by the 
mekers not to be pcssessed by any other make of 
tandem roller, is well illustrated in Fig. 11, which is 
a view taken looking down on the top of the machine. 
This ‘* clearside ’’ for rolling is obtained by carrying 
the front axle in a single arm fork, made of forged 
teel, which is attached to a master pin supported 
by the front head bracket. It also transmits the 
steerage which is operated by worm and quadrant. 
The rear axle is also only supported on one side, and 





capacity of the petrol tank is four and a half gallons. 


exhibited was the portable engine shown in Fig. 4, 
page 582, It is designated by its makers Class E.P., 
and the } articular engine exhibited was Mark 4, E.P., 
the other sizes in the same series being 2, 3 and 5 E.P. 
Mark 4 E.P. engine is rated to give 20 brake horse- 
power on fuel oil and 22 brake horse-power on refined 
oil at 360 revolutions per minute, and the engine is 





it is held by the main gear-box casing. The main 
frame is formed by bolting together the front head 
bracket and the gear-box casing, which are both 
made of special cast steel to give them ample strength 
for the work they have to do. The front and hind 
rollers, which are of cast iron, are fitted with phosphor 
bronze bushes, and the front rollers are made in three 
sections to facilitate steering. A ball race is intro- 
duced between the front master pin and the head 
bracket to reduce friction to a minimum. Adjustable 
scrapers are fitted to both front and hind rollers, 
which are each 3ft. in diameter and 3ft. wide. 

The engine, which is of the four-cylinder high-speed 
petrol type, giving 12 brake horse-power, is fitted 
with a governor, a Zenith carburetter and a B.T.H. 
magneto. A radiator of the thermo-syphon type is 
fitted on the top of the main gear-box. The engine is 
coupled through a flexible jomt to the main shaft of 
the gear-box. On this main shaft there is double- 


hand, the vaporiser being small and only taking 
short time to heat before starting up is possible. Tho 
vaporiser is heated by a compressed oil vapour lamp, 
which is, of course, not required when the engine jx 
running. The compression employed is low, and w: 
understand that, with suitable fuel oils, consumptions 
of from 0-5 lb. to 0-6 lb. per brake horse-power aro 
obtained, according to the size of the engine. 

The general construction of the engine and _ its 
carriage are evident from the illustration, and we need 
only add that there is provision for attaching a pulley 
to either of the fly-wheels. The pulleys for tly 
4EP size are 22in. in diameter, and 7in. on the fa 
The overall length and width of the size 4 E.P. engin 
are l0ft. 9in. by 6ft. 3in. The hind road wheels arn 
39in. by 6in., and the fore wheels 30in. by 5in. Ti 
| gross weight is 59 cwt. 











cone clutch which drives, by means of silent chain and | 


spur gearing, the two-speed gear on the counter- 


SIXTY YEARS AGO. 


shaft by means of sliding pinions, the mechanism | 


being operated by a hand lever outside the gear-box. 


The final drive from the gear box to the hind roller is | 
by means of a stud pinion acting on an internal spur | 


ring, which is fastened to the inside of the roller rim. 
All the shafts in the gear-box have ball bearings, and 
the gears are totally enclosed and run in an oil bath. 
The road speeds are 2 and 4 miles per hour, both 
forward and reverse. 

The quick-reverse gear is operated by hand by 
means of a lever, which is within easy reach of the 
driver, and is coupled to the inner dlise of the clutch, 
and which is free to engage in either cone clutch ring. 
These clutch rings, in turn, drive the countershaft 
by means of either silent chain or spur gearing, so as 
to give forward or reverse travel respectively. 


The overall length of this roller is 9ft. lin., the over- | 


all width 4ft. and the overall! height 5ft. 9in. The 


Excerr perhaps America, so we wrote in our iss 
November 24th, 1865, no country surpassed our own 
the record of lives lost and property damaged throu 
disasters ironically termed accidents. Our Government 
wes negligent in the matter, and our laws and Acts w 
piecemeal and continually failed to meet new circumstan 
as they arose. Legal proceedings completely failed wi 
scientific questions had to be dealt with, and parliamentar 
committees on technical legislation were merely dull a 
long-drawn farces. Ina patent case it frequently happen 
that long before its conclusion the unhappy jury becan 
quite befogged as to all the questions at issue, and sor 
complicated cases had even had to be thrown up becaus 
of the utter inability of the court to understand the: 
In an inquiry involving scientific or ongineering matt: 
the average coroner and his jury were placed by the lav 
in such a position that an abortion of justice general! 
resulted. The coroner had no power to summon and pa 


for professional assistance, other than that of medir 
}men. The only scientific witnesses heard at an inqu 

involving engineering or similar technical questions we 
those whose interest it might be to hush up the cause o 
the disaster. As an instance we quoted the case of an 
accident at the Great Northern Railway station in whic! 
life was lost as a result of a sudden failure of some arch: 

At the request of the jury, the coroner called upon Mr: 
Kerr, Professor of Architecture at King's College, to 
examine the ruins and give evidence. For his servic« 

Mr. Kerr was given a fee of two guineas by the coroner 
Even this small fee was disallowed by the bench of mag 

trates, and the coroner had to bear it out of his own pocket 
Only in the case of a railway disaster could the coron 
have the assistance of unprejudiced engineering wi 








nesses. A Government inspector generally reported upon 
sach mishaps, and attended the inquiry for the purpos 
of providing impartial expert evidence The blunders 


and omissions of the law in this matter called urgent! 
for amendment, and we suggested that a beginning might 


| be made by extending the procedure in case of a railway 


disaster to that followed in the case of a boiler explosior 
What form of means for intercommunication on 
trains a correspondent, *‘C. J. Z.,”’ had submitted to our 


| notice, it is now impossible to say, except that it involved 


certain inclined planes and a roundabout method of sig 
nalling. Our answer to him is, however, on record in the 


| issue mentioned above. We had received, we said, dozens 


of such schemes, each, if possible, more impracticable than 
the last. Time and again we had written on the subject 
apparently to no purpose. When would our correspondent- 


| learn to spare us? There were the railway companies 


Messrs. Robey also exhibited their latest model | 


6—7-ton steam tipping wagon, which is illustrated in | 


Fig. 2, page 582. This vehicle is fitted with hydrau- | 


lica!ly-operated tipping gear, which is arranged to 
discharge the load on either side or at the end. Beyond | 
the fact that the wagon is fitted with the firm’s 
patented stayless boiler, has a compound engine 
with ball bearings fitted to the crank shaft, and that 
the chassis frame is of special nickel steel, no further | 
description is necessary. 


The dominating feature of the stand of Ruston and 


Hornsby, Ltd., of Sheaf Works, Lincoln, was a No. 6 
crane navvy mounted on caterpillar tracks. This 
machine has a bucket with a capacity of 7 to 8 cubic 
yards, and can put a cutting pressure of 6 tons on the 
teeth. The maximum discharging centres are 24ft. 
It is not an entirely new machine, and it has already 
been described in our columns. 


A novelty, however, which had not been previously 





specially designed to work efficiently, without altera- 
tion, on a wide range of fuels up to and including | 
standard Diesel engine oil. It is of the medium- 
pressure, hot-bulb, four-stroke cycle type. Covern- 
ing is effected by means of a governor which controls 
a mechanically operated by-pass valve attached to 
the pump, which regulates the supply of vil fuel | 
according to the load on the engine. It is of the high- 
speed, spring-loaded type, and is driven from the | 
cam shaft by machine-cut gear wheels. Cooling is | 
effected, as also in sizes 2 and 3 E.P., by means of a 
hopper, though in size 5 E.P., which develops from 
25 to 28 brake horse-power, the circulating water is | 
cooled by passing it through a fan-cooled radiator. | 
The engine is described as being easy to start by | 


why not afflict them ? They were able to bear it—-we were 
not. With every desire to act courteously, we had decided 
to take not the slightest notice of any letter giving a 
scheme of intercommunication in trains, for at least six 
months. 








HARD-DRAWN ALUMINIUM AND 
STEEL-CORED ALUMINIUM CONDUCTORS. 


\ specification, No. 215, 1925, just issued by the 
British Engineering Standards Assoviation, is very similar 
in general lines to that for hard-drawn copper solid and 
stranded circular conductors, and gives full details of the 
number of strands, weight, resistance, tensile strength. 
&c., of the standard sizes of aluminium for steel-cored 
aluminium conductors for overhead power transmission 
The standard sizes are based upon the standard sizes ot 
hard-drawn copper conductors, there being an aluminium 
or steel-cored aluminium conductor of equivalent resist 
ance to each primary standard size given in B.E.S.A 
publication 125, 1924. Some useful notes are given, 
explaining how the values in the various tables have been 
arrived at. 

An interesting feature of the specification is an appendix. 
giving the British standards of resistance of aluminium 
for electrical conductors. These standards have been 
agreed upon by the National Physical Laboratory and 


the Laboratoires Centrals d’Electricit*, Paris, and con 
stitute the first authoritative data on the resistanve of 
aluminium to be published in this country. The British 


standards of resistance of aluminium for electrical con 
ductors are being submitted to the International Electro 
technical Commission for adoption as international 
standards. Copies of this new publication-—No. 215, 1925 

may be obtained from the B.E.S.A. Publication Depart 


} ment, 28, Victoria-street, London, S.W. 1, price Is. 2d. 


post free. 





Tue Department of Overseas Trade is informed that 
the thirteenth annual International Agricultural Exhibi 
tion will be held in the Palais du Cinquantenaire, Brussels, 
from February 20th to 28th, 1926. The Exhibition is beng 
organised by the Société de Mécanique et d’ Industries 
Agricoles, 20, Rue Neuve, Brussels, from which application 
forms and regulations may be obtained, 
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Characteristics and Uses of 
Ground Gears.* 


By H. F L ORCUTT, of Birrhingham, Member 
Parr |! 

/ntroduction.-—There is at present a demand from engi 
neers for high duty spur gearing. This demand will 
increase when there is a wider knowledge of the service 
that it is possible to secure from the straight spur gear 
made from hardened steel with the teeth accurately finished. 
lhe ground gear is practically a new mechanical product 
cept in motor car practice, and even in the motor car 
r-box it is adopted by only a portion of the automobile 
ikers. Hence it may be said that its application or use 
so limited that it may be almost regarded as unknown 
in veneral engineering, for its virtues, characteristics, and 
difticulties of production are understood by very few. 

The object of this paper is to set forth the peculiar 
features of the ground gear and to make suggestions for 


" 























without parallel in production It certainly cannot be 
achieved with any cutting tool but the abrasive wheel, 
and it demands the employment of the most accurate 
and refined grinding machine. It calls for special experi 
ence, highly special measuring instruments and extra- 
ordinary inspection and supervision. In fact, the produc- 
tion of really quiet gears requires a special organisation 
and equipment, which the ordinary manufacturer can 
rarely, if ever, afford to operate. The reasons why this 
accuracy is essential must now be examined. 

In straight spur gears all tooth action takes place by 
sliding and all tooth contact occurs on a line. There is, 
moreover, the additional complication that the load 
constantly transferred from one tooth surface to another 
This action takes place in an incredibly short time, in 
many cases 100,000 and even 200,000 times per minute. 
It is so often taught that, in properly designed gears, tooth 
action takes place by rolling that it seems desirable to 
examine the first of these two statements in a little detail. 
3 and 4, is designed to show 
It shows 


is 


The model exhibited, see Figs. 
the fundamentals of involute gear tooth action 
the base circle, the line of action and the pressure angle 






















































Thes> qualities are not found in any cut gear, and in all 
gears which are hardened after cutting there is still greater 
departure from them. In ordinary cut gears the loads 
are constantly shifted from one part of the tooth to another, 
and, owing to irregularities of form, stresses are concen- 
trated on high spots. The gear which is hardened or heat 
treated after cutting has much more strength than the 
steel however, on account 


excescive 


soft cast iron gear It 
of 
It must have very large 
thrown on to short lines of contact 
Fig. 1 is well worth detailed study 
of tooth finish illustrate what is found to a greater or lesser 
degree in gears which after the teeth are 
cut. The measurements shown were on a gear and 
pinion which railway service. This 
gearing gives a much than soft but 
it v and of excessive dimensions and weight for the 
loads it carries. If at it is quite 
evident that excessive hammering would oceur. Irregu 
larities increase as wear takes place. The back-lash varia 
tion in this pair of gears is over 0.040in. with a maximum 


or 1s, 
irregularities impracticable for high speeds 


dimensions, as load is constantly 
The irregularities 
are hardened 
ma le 
electri« 


used in 


better service 


are 
gears, 
is Nos 


run a very fast speed 







































































its use in engineering work for which it may be specially of two gears each with 15T. These gears are 3 diametral of over 0.060in A gear and pinion of these dimensions 
dapted. pitch, 18 deg. pressure angle. The model is eighteen times with ground teeth could have a back-lash variation of no 
Characteristics of Ground Gears.—The two outstanding the natural size The spaces between the numbers more than 0.003in., and be finished to give any desired 
characteristics of ground gears are :—(1) Extreme accuracy 1-2-3-4.5 6-7 are equal divisions on the line of action amount of back-lash The teeth would be parallel with 
Material :— Loo] Steel, Case-Hardened Material Tool Steel, Case-Hardened 
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and (2) the possibility of making a straight tooth spur The spaces between the numbers on the gear teeth are | & maximum error ol 0.00lin. Excentricity on the pinion 


gear of material with any desirable physical properties. 
Any alloy steels or heat treatments can be specified, and 
even with the hardest material an accuracy of tooth finish 
with limits of errors even smaller, with few exceptions, 
than are demanded in cylindrical grinding can be obtained. 
This combination of high grade material and dcecurate 
finish of the teeth would be impossible without the grinding 
wheel. The standard of accuracy which is required in 
ground gears to make them superior in endurance and 
noiselessness to cut gears is not generally understood, and 
it is desirable to say a few words on this subject. 

Che ordinary commercial with the teeth either 
hobbed. milled, venerated satisfactory 
when they are run at slow speed and when they are not 
too heavily loaded. The gears when run at high 
peeds develop objectionable noises, and unless they are 
lightly loaded have a short life. Cut gears with straight 
teeth, as used in the motor car gear-box, begin to develop 
objectionable noise even when run at light loads and low 
speeds 

Experience in motor car work has demonstrated that 
to secure quiet running, errors in gear tooth shape, in 
placement of teeth and indexing, must not exceed 0. 0003in. 
It is believed that the task of keeping the errors of 250 
teeth—-the average number in an ordinary gear-box 
uniformly within this limit is, as a mechanical operation, 


years 


or give service 


same 


* The Institution of Mechanical Engineers. 


the adjacent sliding surfaces of the driver and the driven 
teeth, and are divided as to contact to correspond with 
the numbers on the line of action. The model is movable, 
to show what is so often not clearly understood, that is, 
the sliding action of gear teeth one on the other. 

The statement that contact takes place on a line cannot, 
of course, be challenged. The line of contact should be 
straight and continuous. If it is not, noise is the result. 
The greater the departure from exact contact the greater 
the noise. If these conditions are kept in mind, it is not 
difficult to understand the importance of especially accurate 
indexing and of smooth tooth finish. The abrasive wheel 
gives the desirable qualities of finish and accuracy of form 
and it is practically impossible to secure them with any 
other Cutting tool 

Hence there is in the g yrinding machine the 
instrument which will produce straight teeth gears which 
will run quietly at high speeds. Moreover, gears with 
the teeth finished by grinding have special characteristics 
of great importance to the mechanical engineer. These 
characteristics are of such a nature that they make posible 
new developments in power transmission. They will be 
briefly noted 

The ground gear finished to a degree of accuracy neces 
sary to quiet running possesses full theoretical efficiency 
in respect to load, life and stresses. Contact can be main- 
tained along the full width of the teeth and with perfect 
regularity from top to bottom of the working surface. 


eul only 


need not exceed 0. 001in. 

Another interesting record of errors is given in Fig. 2, 
which represents what is found in the ordinary tramway 
pinion. This pinion is steel, hardened after tooth cutting. 

Gear makers and steel makers have given much atten- 
tion to the quality and treatment of steel which would 
have a minimum distortion when, heat treated. When 
the teeth of gears are to be ground, any reasonable dis 
tortion need not be feared. This is important, for it per- 
mits of the use of material which can be selected solely on 
account of its physical properties and which can therefore 
be made of minimum dimensions. In practice the best 
combination of these desirable qualities is found in a cas 
hardening steel. 

Although the distortion takes 
steels, these give the longest life and bear the heay test 
tooth loads. Hardening distortions vary with sizes and 
shapes of gears and must obviously be kept within certain 
limits. In small gears as used in the motor car box, a grind 
ing allowance from 0.003in. to 0.005in. is necessary on 


yreatest in such 


pl we 


each side of the teeth, of from 0.006in. to 0.010in. on the 
tooth thickness. On large diameters up to, say, 30in., 
0.040in. on the tooth thickness is necessary or all teeth 


will not completely finish 

{dvantaaes of Ground Gear Teeth With full theoretical 
efficiency and no limitations respecting choice of mat rial, 
straight spur gears can be designed with minimum dimen 


sions. This is valuable in many cases where restrictions 
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are imposed by weight and space. A good example is found 
in a pair of reduction gears, many of which are in service 
in a well-known maker's aeroplane engine, with the follow- 
ing dimensions : 
Gear, 12-46 P.D. 
Pinion, 5-34 P.D. 
Teeth, 3° 9326 pitch. 
Width of gear, 2 


H.P. transmitted, 650, 

Load per inch of face, 3450 Ib. 

Peripheral speed of gear, 2650ft. 
per minute, 
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Any number of gears in motor car gear-boxes are in 
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FIG. 2--ERRORS OF PARALLELISM 
use carrying a load of over 3000 Ib. per inch of face. As 


a contrast, many elec tric railway gears are in use carry my 


loads of only 1200 1b. per inch of face. Theoretically the 


could the factor of safety be reduced to five without danger 
of rupture from shock loads ? So far as is known no tests 
have been made covering this possibility. The gear in 
the motor car stands enormous shocks and great abuse, and 
rarely fails. 

The demand for gears running at very high speeds is 
rapidly increasing. As a direct, simple, cheap and reliable 
means of transmitting power, the ordinary spur gear is 
unequalled for many purposes, When made with straight 
teeth, however, the ordinary cut gear will only permit 
of a comparatively slow speed. Not very much is known 
as to possible speeds attainable with ground gears. So 
far as tested, however, it seems that quiet running can be 
secured with high grade gearing with practically unlimited 
speeds if the teeth are accurately ground, are not over- 
loaded, and the gears are correctly mounted. A peripheral 
speed of 3000ft. per minute is commonly in operation with 
quiet running, and it is reported that there are in use ground 
gears transmitting considerable power at a peripheral 
speed of no less than 10,000ft. and even 20,000ft. per 
minute. 

Direct comparative tests have been made which demon 
strate that gears accurately and smoothly finished have 
longer life than those which are inaccurately or roughly 
finished. It is suggested that many cases of so-called * pit- 
ting ’’ are directly due to rough or inaccurate finish, the 
theory being that rough projections on the teeth are pushed 
by sliding action towards the pitch lines, and near the 
pitch lines particles of metal are pressed into the surfaces 
of the teeth, causing these well-known blemishes. Support 
is given to this theory as pitting action is always found close 
to the pitch lines of the tecth where sliding action is the 
least, and rolling action is more nearly approached and 
lubrication is less effective than on those parts of the teeth 
where sliding action is most pronounced. In theory it 
seems that the ground gear should Lave the longest 
life, as it is a tact that in nearly all mechanical action the 
maximum wearing qualities exist in those surfaces which 
most nearly approach mathematical perfection. Actual! 
service tests have shown that railway transmission gears 
with ground teeth outlast all others. 

It is quite possible that there will be distinct advances 
in gear tooth service when more gears are designed with 
a long line of action with as many teeth in contact as 
possible. Multiple tooth contact is, however, not of much 
practical value in gears when they are finished by ordinary 
cutters or are hardened after cutting. The slightest imper- 
fections of indexing or of variation in form prevent division 
of the load, which should in theory be evenly distributed 
on two or more teeth. 

Beck-lash, under certain conditions, directly affects the 
life of gearing. It is much talked about and much mis 
understood. To it are attributed erroneously many evils ; 
with its elimination are expected many improvements. 
It should be mentioned in passing that it does not affect 
noise, speed, nor to any great extent load capacity \ 
certain amount is Just as necossary to good gear running 
But the amount 


is Clearance is to good spindle running. 





Recent have been made in America 
definite data as to effect of inaccuracy of spacing on tly { 
strength of gear teeth at high speeds ; it was found that, 
in a broad way, at pitch velocities of 1000ft. per minute 
and upward, gears whose inaccuracies of spacing do not f 


exceed 0.00lin. will carry twice the load that those having 


tests to obtain 














FIG. 3-GEAR TOOTH MODEL 


inaccuracies of spacing of 0.006in. will; and the strengt 
of gears having inaccuracies of spacing of 0.002in. is about 
halfway between the two. These tests were on cut gear 
but they are significant and applicable, of course, to ground 
gears. 

Conditions which, as far as 


known, seem indispe nsabl 


























FIG. 4—-INVOLUTE GEAR 


latter might be reduced in width to one half the size com- 
monly used, that is if properly selected material were 
employed and the teeth were accurately finished by grind 
ing after hardening 

For railway gears the factor of safety on the gears as 


now made is 16 on the elastic limit. The question is— 





of it must be strictly under control, and it hes already 
been seen that variation can be limited to a fraction of a 
thousandth of an inch by grinding as compared with varia 
tions ten as great in cut and hardened 
Uniform teeth forms and uniform back-lash are, of course, 
natural accompaniments, 


gears. 


times 


manded by the load they must carry 


TOOTH MODEL IN CONSECUTIVE « POSITIONS 


to the best running results for straight spur gears, may lx 
briefly summarised : 


(1) Accurately formed teeth. 
(2) Indexing as near perfect as possible. 
(3) Teeth with sections and area well above those de- 
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(4) Gears mounted so that good: tooth contact is main- 
tained. 

(5) Connecting drives and transmitting shafts, if possible, 
rranged so that oscillations and vibrations are not trans- 
ferred to the gears. 

In respect to (1) and (2) it may be predicted that the 

ound gear will more closely approach perfection than 
uny other. 

(To be continued). 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 


Position Unchanged. 


BusINeEss in the iron and steel industries of the 
Midlands and Staffordshire shows no further improve- 
ment. Recent progress appears to be maintained, espe- 
cially in the constructional steel, pig iron and galvanised 
sheets departments. The increase in demand, however, 
is not followed by higher prices. Indeed, in the steel 

ction the struggle for turnover has resulted in a further 
fall in values of constructional materials. Competition is 
keen and continental firms have this week quoted new 
reduced prices for various classes of iron and steel for 
delivery into the Black Country. Midland iron and steel 
masters continue hopeful, though they do not anticipate 
any great revival in trade before the New Year. 


Steel Values. 


The general condition of the steel trade remains 
unsatisfactory. While in some departments the volume 
of business is improving, over-supplies prevent it from 
impressing itself on prices. Steel orders are nearly all for 
constructional purposes, demand for rails and shipbuild- 
ing material still being below the normal. The depression 
in the boiler trade has not been appreciably relieved. It is 
reported that plates have been offered this week at less 
than £11. Ship, bridge and tank plates, jin. and over, are 
quoted at £8, but business can be done at as low as £7 15s. 
The struggle for turnover has brought the price for angles 
and joists to £7 2s. 6d. minimum. Small bars are obtainable 
at £7 15s., if the specification is sufficiently attractive. 
Most mills are prepared to shade recognised quotations 
if a specification can be offered enabling an order to be 
proceeded with at once. One feature which assists business 
is the quick delivery secured from nearly all mills. Almost 
anything can be obtained within two or three days of the 
placing of the order. This is an important element in 
meeting foreign competition, slow delivery being an in- 
evitable accompaniment to continental business. The 
Continent, however, is still keenly competing, and quoting 
very low prices. Several descriptions of Belgian steel are 
quoted 2s. to 2s. 6d. below even the juotations of a 
week ago. Ship plates at £6 7s. 6d. and steel sheets at 
£7 10s. f.o.b. Antwerp are both 2s. 6d. cheaper than last 
week. It has been found possible to quote untested joists 
which have a big sale in this country, at £4 17s. 6d. f.o.b. 
Antwerp, a further reduction of Is. It is obvious that 
France and Belgium, both of which countries are unable 
to keep their mills fully employed, appear to be making a 
big fight to maintain their large deliveries to this country. 
The trade in billets shows little improvement. Native 
billets are quoted at £6 2s. 6d. to £6 5s. Belgian imports 
can be bought at £5 5s. in special cases—less has been 
quoted—but in those instances the business is speculative, 
and is not based on current market conditions. Steel- 
makers note with some pleasure that during October, 
though there was some recovery in the shipments of iron 
bars, rods, angles, shapes and sections, steel products in 
the same category likewise showed a well-marked advance, 
though the total was no more than 20,726 tons, as compared 
with 37,075 tons two years ago. Steel girders, beams, 
joists and pillars doubled the low tonnage of September. 
The volume of the trade in hoops and strips unfortunately 
continued to decline. 


Galvanised She2ts. 


The galvanised sheet trade is busy, easily main- 
taining its £16 12s. 6d. with an additional 2s. 6d. 
for small tonnage or quick supply. Orders are practically 
world-wide, and are nearly all for next year’s delivery. 
Buying is not quite so brisk as it was, but that is merely 
the usual reactionary lull, and the mills are in a strong 
position, being well furnished with orders until January 
or February next. This branch of the trade is retaining 
its overseas markets very successfully. It would be neces- 
sary to search a long way back to find a month in which 
the exports of galvanised sheets compared with last 
month's total of 66,572 tons. The nearest approach to it 
this year was in March, when 64,350 tons were shipped. 
Exports for the ten months aggregate 589,773 tons, against 
544,528 tons last year and 489,974 tons in 1923. The 
recent improvement in the tin-plate trade is maintained, 
prices being somewhat more favourable to the manu- 
facturer on the basis of £1 per box. 


basis, 


Steel Scrap. 


Progress in steel scrap is maintained, consumers 
paying £3 7s. 6d. for delivery into South Wales. It is 
noticeable that scrap imports have fallen off to a re. 
markable degree lately, being only about one-fifth of what 
they were last year, and as British stocks of material are 
not large, better prices are looked for in the future. 


Staffordshire Bar Iron. 


The call for finished iron from the Staffordshire 
mills has again fallen off, and the industry is in a poor 
condition. Orders for best quality bars are rather small 
generally, though the aggregate has been such that isolated 
works have been able to keep in full employment. For- 
tunately, there is practically no competition from outsids 
in this department, and the basis price of £14. 10s. is 
maintained. There is only a narrow mafket for Crown and 








common bar iron. Prices are dictated largely by the 
Lancashire mills, whose quotations remain 10s. below 
those nominally ruling in Staffordshire. Many mills in 
this district, however, are prepared to do business below 
the £12 and £11 basis. It is little which comes their way, 
however. What Lancashire makers do not secure goes to 
the Continent. Were it not for the re-rolling of steel 
which many of the mills have taken up in the absence of 
iron orders, the position of the Black Country and South 
Staffordshire generally would be almost hopeless. The 
stoppage of the Patent Shaft and Axletree works at 
Wednesbury is an unpleasant reminder of the difficulties 
still confronting local industries. The tube trade con- 
tinues active, and takes good quantities of welding tube 
at £7 10s. delivered and a small quantity of iron is called 
for for the same purpose, though this costs nearly £4 more. 


Pig Iron. 


The pig iron market has not lost the accession of 
strength it received last month, but the restricted basis 
on which bargaining proceeds does not make for con- 
fidence. Values are maintained, but as coke is dearer, and 
imported ore costs more through increased freights, 
smelters would be very glad to raise prices. The improved 
demand, especially in the direction of exports, has absorbed 
existing stocks, and the pig iron now made goes into con- 
sumption. In the Midlands buying has not been quite so 
keen lately, the forward contracts made a fortnight ago 
having covered requirements practically to the end of the 
year. Owing to some evidence of revival in foundry pig 
iron last week’s quotations are strictly adhered to, and 
merchants report buying in a few instances up to 100-ton 
lots. Six weeks ago the same consumers restricted their 
business to about half that quantity. Stocks generally are 
nearing depletion, but beyond the restarting of a furnace 
in Northamptonshire, there does not appear to have been 
any further developments making for increased output. 
The flatness of business in forge pig is a gloomy com- 
mentary on the plight of the Staffordshire wrought iron 
trade. It is commented upon that our exports of pig iron 
in October were larger than any previous month of this 
year. In March, and again in August, we bought almost 
as much pig iron as we sold abroad. It is interesting to 
note that outgoing shipments for the past ten months 
aggregate 370,766 tons, whereas the imports amounted to 
219,841 tons. Last month we exported more than thrice 
the tonnage received from abroad. 


Encouraging Signs. 


The exports of iron and steel during the month of 
October clearly demonstrate the improvement which 
has taken place in industrial conditions in these indus- 
tries. The expansion in exports to which the October 
returns testify must be encouraging to producers. The 
course of business has been so erratic, however, that there 
will be hesitation about drawing too sanguine inferences 
from the experience of one month. Shipments comprised 
368,823 tons, value £6,437,397, compared with 273,237 
tons, value £5,065,214 in the previous month. This is 
a much bigger leap forward than October accomplished 
in either 1923 or 1924. The turnover was not so large as 
two years before, but it was substantially larger than in 
October of last vear; in fact, we have to go back to 
May, 1924, to find a month in which our exports of iron and 
steel and manufactures thereof equalled those of the month 
just past. It is noted, however, that while our exports 
increased on the month by 95,586 tons, imports were up 
19,204 tons. 


Cast Iron Research. 


At the annual meeting of the British Cast Iron 
Research Association it was mentioned that the Associa- 
tion had reached a critical period in its history, in that it 
had entered upon the fqurth year of the term of five years 
which the Department of Scientific and Industrial Research 
had given it to become self-supporting. It will be remem- 
bered that in common with other technical institutions 
that came into being on the initiative of the Government 
after the war, this Association was promised that for each 
£1 raised annually in the form of regular subscriptions, an 
equivalent amount would be paid to its credit out of the 
million fund set apart for the encouragement of industrial 
research. On behalf of the Association, an undertaking 
was given that an income of £12,500 would be raised for the 
full five years. Last year there was a considerable quicken- 
ing in the movement. The membership and income were 
materially strengthened, and there is good assurance that 
the obligations accepted by those who are interested in 
the enterprise from the technical and trade side will be 
fulfilled. Moreover, it is an open secret that the Associa- 
tion proposes at the expiration of the period for which the 
Government undertook to assist the organisation, to 
apply to the Department of Scientific and Industrial 
Research for further financial support for another term of 
five years. The value of research is still very insufficiently 
understood, but the work which is being done by this and 
kindred associations commands increasing appreciation. 
Future opportunities of service must depend very much 
upon those whose material interests are bound up in the 
success of the movement. The Council considers that the 
work is now well established, but it will only fulfil its 
purpose completely when all the British-controlled grey 
iron foundries, engineering works, malleable plants and 
blast-furnaces are represented in the membership. Research 
and experimental work prosecuted during the last year 
extended to sixteen different problems. Specifications 
for white heart and black heart malleable iron have been 
virtually completed by a sub-committee, and it is hoped 
they will be issued shortly by the British Engineering 
Standards Association. A specification for grey iron is 
also in active preparation. It is greatly to be hoped that 
when the time comes the Government will see the wisdom 
of continuing financial aid to this important branch of 
industry. 


Chain and Anchor Trade. 


It is to be regretted that October did not main- 

tain the improvement reported in September in the external 
of anchors, chains and cables. It may be noted that 

eut of the total shipments of 1184 tons, Germany took 








116 tons. This old Black Country industry is so badly hit 
by the inactivity in the shipyards at home that the 
assurance recently given out that South Staffordshire will 
not be forgotten when the contraets for new Admiralty 
construction are distributed is welcomed. 


Birmingham Brass Trade. 


That the Birmingham brass trade is emerging 
from the slump of very bad trade which has clouded it 
for a considerable time is the impression of many of the 
manufacturers associated with the industry in this area. 
Mr. B. B. Blackburn, who presided at the annual dinner 
of the Birmingham Brassfounders’ Employers’ Associa- 
tion, shares this view, and reminded them that they had 
now to face the music of setting their house in order and 
re-establishing their trade upon a remunerative basis as 
before the war. The brass trade had a long way to go 
before it assumed the position it held before the war. 
They had to conquer their dislike of scientific thought and 
method. They must educate themselves in trade econo- 
mics, develop foreign markets, encourage research and 
get down the cost of production. In respect of cost of 
production, they had to seek the co-operation and help 
of the men employed in the industry. 


Unemployment. 


On November 9th it was reported there were 
125,827 persons unemployed in the Midlands. The latest 
return, compiled for the week ended November 16th, 
shows there has been an increase to 126,453, and that 
increase is accounted for by the greater unemployment at 
Derby, where the figures have advanced from 1561 to 
2388. In the Birmingham, Coventry and Black Country 
areas the improvement in the position is maintained, 
though in Wolverhampton the figures are up on the week 
by 62. The present total is made up as follows :—95,283 
men, 1963 boys, 26,715 women, 2492 girls. There are now 
unemployed in the Birmingham area, 21,627; Bilston, 
2317; Coventry, 1783; Cradley Heath, 3857; Derby, 
2388; Dudley, 3165; Leamington and Warwick, 389 ; 
Leicester, 4010; Northampton, 1818; Nottingham, 
7992; Oldbury, 1187; Peterborough, 350; Redditch, 
1074; Smethwick, 2830; Stoke-on-Trent area, 13,220; 
Stourbridge and Brierley Hill, 3259; Tipton, 1727; 
Walsall, 4008; Wednesbury, 2766; West Bromwich, 
2342; Wolverhampton, 4140; Worcester, 1644. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
General Conditions. 


Txt markets here for iron and metals are fairly 
steady, but quieter than they have been. Consumers 
seem inclined to hold back after the recent buying, and 
there is searcely so much confidence in the future as there 
was at the beginning of the month. Nevertheless, it is 
difficult to believe that prices can be very much lower than 
they are at present, and public utterances just now seem 
all to be on the optimistic side. Of course, these must 
be taken with reserve, for optimistic speeches on industrial 
and commercial themes have been a feature of the last 
three years of persistent depression. The rumours of a 
coming trade boom in America continue; and if any 
‘boom ”’ is to come it would naturally start in the United 
States, but one doubts whether Europe is yet ready for 
anything of the kind, and in Great Britain we have serious 
labour difficulties to get through. 


Metals. 


The market for the non-ferrous metals seems to 
be in rather an uncertain condition. The views of the 
futuce usually expressed here do not seem so favourable 
as they were, although, of course, it is generally admitted 
that copper cannot fall very far in any case. The history 
of the movements in the copper market for the last three 
years supports the belief that when standard copper 
touches £60 per ton it is as cheap as can be reasonably 
expected. There have been one or two occasions when 
£60 has been broken, the las! occuring in June this year 
and another in April, but these prices below £60 did not 
last for more than a day or two; and the inference is that 
when standard copper is near £60 per ton, those who will 
need copper during the next two or three months will do 
well to secure their supplies. At any rate, such a policy 
must have paid the consumer any time during the last 
three or four years. There has been a bigger American 
consumptive demand for copper, but the consumption on 
this side seems to be adversely affected by the weak 
financial position in Germany. The prices for manufac- 
tured copper and brass in this country remain compara- 

tively high, and when one compares the apparent costs of 
manufacturing copper and brass with those charged for 
manufacturing spelter and aluminium, some curious 
anomalies are seen. The position in regard to scrap copper 
and brass does not show much change. Dealers here give 
very much the same prices as they have been paying for 
the last six months. Ordinary mixed scrap gun-metal is 
comparatively cheap and plentiful, and good heavy scrap 
yellow brass is also to be had at a very much lower price 
than the cost of mixing the metal from copper and spelter. 
In the market for tin there seems to be some uncertainty, 
but on the whole the balance of opinion is in faveur of 
higher prices. There are experts—or professing experts— 
in the market who prophesy that during next year tin 
will again reach £400 per ton; but this seems a vory 
extravagant view to take. More modest people content 
themselves with expecting £300 by the end of the year. 
No doubt the statistical position is favourable, and it is 
quite impossible to say what might happen. The outlook 
for lead is not quite so favourable as it was. There is 
always the prospect of large arrivals of Australian lead, 
which might easily depress the market in January and 
February. Spelter is a fairly steady market, and does not 
seem to be in any danger. 
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Pig Iron steamers are laid up for the winter at Barrow, and the | hope that the lighter trades of Sheffield would thoroughly 
. . investigate the claims of this new metal with a view to 


The markets in Lancashire for foundry iron are 
steady and quiet. It is generally admitted that the iron- 
founders have obtained more business lately, and more iron 
is being melted, but the purchases of the last three or 
four weeks are probably ample for all the new needs of 
the foundry trade, and only a small amount of buying is 
going on at the moment. On the other hand, there is no 
pressure to sell on behalf of the furnaces. There are orders 
in hand which will keep makers employed up to the end of 
the year, and by that time, or at feast early in January, 
it is expected that another wave of buying may set in. 
At any rate, there is no weakness in foundry iron prices 
here, whatever may be the case with the steel-making 
irons, or with forge pig iron. For the latter there is not 
much inquiry, although it is no worse because the strike 
in Belgium gives a better opportunity to the Lancashire 
bar iron manufacturers. Sellers of Derbyshire No. 3 
foundry iron still quote 73s. 6d. per ton for delivery in 
Manchester and the neighbourhood. Staffordshire pig 
iron is a little dearer than this, and Lincolnshire about 1s. 
cheaper ; but the main business now is confined to Derby- 
shire iron, and this no doubt enables makers to feel fairly 
secure as to the price. Fortunately for the stability of the 
market, the recent advance has not been nearly enough to 
induce owners of idle furnaces to put them into opera- 
tion; and if it be true that furnace coke is to be dearer 
next year, a very considerable further rise in selling prices 
would be necessary to bring pig iron making into the list 
of profitable occupations. The demand here for Scotch 
iron is said to be a little better, and of course this would be 
the natural result of any improvement in the demand for 
textile machinery ; but Scotch iron cannot regain its old 
position in the foundry trade here until it can be brought 
to Lancashire at much less expense. East Coast hematite 
has been a little firmer, but is still very much cheaper than 
Scotch iron. On trucks at the furnaces it stands at much 
the same price, but the difference in the carriage tells in 
its favour. 


Steel. 


The market for finished steel is rather better so 
far as inquiry is concerned, and there is probably rather 
more actual business passing; but the prices are utterly 
disorganised, and one does not know at what lowest price 
business in plates or sections could be done. Nominally, 
£8 2s. 6d. is the ostensible price for steel plates in Man- 
chester, but there have been reports of business at as low 
£7 10s. The price seems incredible, but evidently 
merchants believe that something of the kind has been 
done. Boiler plates are steadily held, and these, with thin 
sheet steel, are now the only profitable portion in the steel 
business. There has been a little more business in Lanca- 
shire iron, probably to supply the place of foreign iron, the 
delivery of which has been delayed. 


“as 


Scrap. 


Some little improvement may be noticed now in 
the market for scrap materials. An inquiry for heavy 
wrought scrap is natural as a result of a better demand for 
local bar iron, and dealers quote 67s. 6d. per ton and are 
trying to get the price up to 70s. Some inquiry for steel 
scrap has also come from Sheffield, and dealers here have 
been paying up to 52s. 6d. on trucks for melting quality. 
There is plenty of cast scrap about, and although the 
foundries have been open for a little more, the prices have 
not yet been advanced beyond 72s. 6d. for good broken 
machinery metal and 75s. for best textile serap. 


BARROW-IN- FURNESS. 
Hematite. 


The West Coast hematite pig iron trade is still 
improving slowly but surely. The demand is becoming 
greater and the stocks which have been standing at some 
of the works are being reduced. This fact is notice- 
able at Ulverston, for instance, where stocks had accu- 
mulated considerably. The furnaces were damped down, 
but now they are being got ready again, and in a few weeks 
they will be working. This is good news, and points toa 
better state of trade generally. It would seem that users 
of West Coast pig iron are experiencing better business, 
and are consequently taking more iron and are likely to 
do so. The Midlands are taking a fair tonnage, but there 
is still a tendency to place orders for immediate require- 
ments and to postpone contracts for forward deliveries. 
Confidence is not quite restored. The steel departments at 
Workington and Barrow are taking a considerable portion 
of the output. The business in special qualities is growing, 
and may in time result in another furnace going into work 
in Cumberland on ferro-manganese. 


Iron Ore. 


There is a better outlook for the iron ore trade 
now that there are more furnaces in blast, and a prospect 
of two more being restarted. The local mines are not 
sending much out of the district as yet, but this side of 
the trade may improve as Scotland gets busier. The 
Cumberland mines are doing most business, but more 
activity is likely in the Furness district. As regards foreign 
ore the demand is increasing, and there will be heavier 
shipments of Spanish and Norwegian ores in due course. 


Steel. 


‘The position in the steel trade is slightly better, 
but there is not a sufficient bulk of orders to guarantee 
regular running for a long period. Fresh orders have been 
secured, but they are not heavy enough to keep the rail mills 
fully employed for months to come. The market has 
slightly improved, but competition is kecn and the prices 
which rule allow of little or no profit. 


Shipbuilding. 
The Orient Liner Otranto is nearing completion, 


and is already scheduled for sailing to Australia. No 
fresh orders for ships have been reported as yet, but there 


i® a prospect of some more work in the near future if 
rumour is right. 


The Isle of Man Steam Packet Company’s 


principal boat, the Viking, is undergoing repairs and over- 
haul at Vickers’. This vessel met with a mishap when on 
her station, and the repairs required are considerable. 





SHEFFIELD. 


(From our own Correspondent.) 


The Heavy Steel Trade. 


CONFIDENCE in the future of the steel trade is 
maintained in full strength, and, although there is not 
much actual gain of ground to warrant the feeling, some 
improvement is to be noticed in the lighter branches. 
The heavy side is not doing well. In crude iron and steel, 
conditions are actually quieter than they were at the 
beginning of this month, and there is not much likelihood 
of an early expansion, as the stocktaking period is at 
hand, during which consumers will no doubt keep deliveries 
to their works at as low a point as possible. At Temple- 
borough, the United Steel Companies are operating eight 
of their fourteen large furnaces, but the same firm’s melt- 
ing plant at the Ickles is running at low capacity. One of 
the factors contributing to the present unsatisfactory 
situation is the depressed state of the shipbuilding industry. 
This important section is making very small demands on 
Sheffield, and it shows no sign of that recovery which 
proprietors of heavy forges are anxious to see. The 
railway steel departments are only fairly well employed. 
Rather more work has recently come through from over- 
seas, but, on the other hand, the home companies are keep- 
ing their specifications down. Hopes of improvement 
are, however, based on the large programmes which have 
been announced for next year. The wagon building trade 
is very quiet. 


The Lighter Side. 


One of the brightest features of Sheftield trade 
at present is the state of those branches which supply 
material to the automobile trade. A very good demand is 
being experienced, both for drop stampings of motor car 
parts, and for steel used in the construction of the engines 
and gears. The majority of the steel and tool firms, both 
large and small, are getting a share of the business coming 
from this source. Just as stainless steel came to the rescue 
of the cutlery trade a few years ago, so it may be said that 
the demand for motor car parts is now saving the steel 
trade from very severe depression. There is a somewhat 
better state of things to report with regard to tool steel, 
which appears to be just beginning to recover after a long 
period of great slackness. It is believed that the enormous 
accumulations of surplus war stores are at last exhausted, 
and that the requirements of new material will grow. 
Some trade is still being done with Russia, as, although 
access to the ports is interfered with by ice, there are some 
routes which will remain open throughout the winter. 
The outlook for trade with that country when transit 
conditions are again normal is considered good, as there 
are large inquiries on hand for files, saws, edge tools, 
mechanics’ tools and agricultural knives. 


Fuel Research. 


An important conference on solid amokeless 
fuel was held in Sheffield last week, under the joint auspices 
of the Society of Chemical Industry and other technical 
societies. Sir Arthur Balfour, chairman of the Committee 
on Industry and Trade, who welcomed the conference to 
Sheffield, remarked that there was an improvement in 
trade, and that it was gradually spreading, but nothing 
would spread it more quickly than some new method of 
using fuel more economically, or applying a new type of 
fuel to locomotives or something of that description. 
What they needed, to put into use the immense amount of 
plant which had been left over by the war, not only in this 
but in other countries, was some great invention, such as 
electricity or steam. Some fine morning they would 
wake up to hear that some great invention of that kind 
had taken place. Only incessant research and effort such 
as that conference was putting forward could accomplish 
this, and for that reason the industry and trade of Shef- 
field gave the delegates a hearty welcome. 


Rustless Steel Progress. 


Some months ago Thos. Firth and Sons, Ltd., 
in whose laboratories stainless steel was discovered, put 
on the market a new variety of rustless steel named 
Staybrite, the distinctive quality of which is that, if heated 
to a high temperature and quenched, it is rendered ex- 
tremely soft and ductile. Whereas the original chromium 
stainless steels contain 12 to 15 per cent. of chromium, 
the proportion of that element has been increased to 
about 18 per cent., and nickel has also been added to the 
substantial extent of about 8 per cent. A lecture on the 
progress of this new steel was delivered last week before 
the Sheffield Trades Technical Society by Dr. W. H. 
Hatfield, the present head of the Brown-Firth research 
laboratories. He said that it was found that the composi- 
tion just referred to produced a steel which was readily 
worked either hot or cold, and which was free from the 
hardening and even air-hardening characteristics of the 
earlier steels. This chromium-nickel steel, he added, had 
now been thoroughly developed as regards production, 
and was available in the form of sheet, strip, bar, section, 
wire and tube. It was also obtainable in the form of 
castings. The increase in the chromium content, together 
with the addition of nickel, had resulted in a marked 
increase in the resistance of the new steel to corroding 
media. It even completely and satisfactorily resisted 
marine conditions—that was, the action of sea water and 
spray—under the searching circumstances of being alter- 
nately wet and dry. It would resist nitrie acid of all 
strengths, and at all temperatures up to and including the 
boiling point ; as well as citric acid, acetic acid and lactic 
acid. Dr. Hatfield described the suitability of the new 
material for the production of spoons and forks and a 
variety of other articles, and showed samples of a number 
of deep and shallow dishes and pans which had been 








pressed and stamped from Staybrite. He expressed the 











extending their field of operations to include’many artick 
which were nct now manufactured in the city. 


The Christmas Cutlery Trade. 


The hopes that were entertained of a 
Christmas season trade in cutlery and plate have bee) 
disappointed. For some weeks during October the work. 
were for the most part quite well employed, but at th 
end of that month there was a falling off in the demand, 
which has not recovered, and it is now becoming clear thi: 
the season has ended earlier than usual. A large pr: 
portion of the demand has been for small quantities, an: 
it is probable that the special trade has been well below 


busy 


that of last year, not only in bulk but also in value. Ver, 
few substantial orders are now being received, and it 
feared that serious buying has ceased for the year. On 


a minority of firms are able to report a satisfactory yea: 
operation, and there is reason to believe that a good dea! 
of money has been and is being lost in both the cutle: 
and plate sections. The latter is the more seriously affect: 
of the two. For high-class silver and plated hollo 
ware the year has been a bad one. 


The Storage of Celluloid. 


Sheffield was last week the of a tire at 
cutlery works which has called attention to the dangers o! 
celluloid and the regulations concerning the storage of 
that material. The fire was in the celluloid store of t! 
works, and was followed by an explosion, in which thr 
firemen were injured. In accordance with the Home Offi: 
regulations, the store was constructed of fire-resisti: 
material, but it appears that the danger, in the case of a: 
outbreak, is not confined to the fire itself, but to the poss 
bility of explosion, which is caused by the celluloid fume 
after they reach a certain temperature. This double dange: 
has received the attention of Messrs. Atkinson Brothers 
cutlery manufacturers, Milton-street, who have a celluloid 
store constructed on lines which are claimed to be th. 
safest known. The chamber, which has a capacity fo 
storing 6 tons of the material, is made of cast iron plates 
and measures 23ft. by 13ft. 6in. by 9ft. high. Its nove 
feature is the roof, which consists of slabs of oolite stone 
I}in. thick, and is not fastened down in any way. It i- 
laid flat over wire netting gauze on the four walls, and 
provision is made for the passage of a current of air unde: 
neath it at all times. It is claimed that the fact that tl» 
roof is not fastened down reduces the risk of an explosio: 
to a minimum. The whole structure is so built that nm 
sparks can get in from outside. The chamber has been 
installed at the factory for five months, and its behaviou 
is being carefully watched by officials of the Home Offi 


scene 


Notts. Colliery Railway. 


The construction of a new joint line by the L.M.S 
and L.N.E.R. railway companies, to meet the needs of 
coalfield development in North Nottinghamshire, is to be 
the subject of a Bill in the ensuing session of Parliament 
It will be remembered that the original proposals of the 
L.M.S. Company, for a railway from Ollerton to the new 
pit at Edwinstowe, were dropped, as they would have 
meant interference with the natural beauties of Sherwood 
Forest. The two companies have now come to an agret 
ment. It is proposed that the new line shall connect wit! 
their present systems at Hucknall and Papplewick, and 
should pass through portions of the parishes of Linby, 
Bestwood Park, Calverton, Oxton, Farnsfield, Bilsthorpe, 
Eakring, Rufford, Liberty, Ollerton, Wellow, Boughton, 
Walesby, Haughton, Bothamsall, Elkesley, and Bab 
worth. The Nottingham Guardian reports that at Bab 
worth a junction will be formed with the Sheffield and 
Grimsby Railway, while at Boughton there will be a 
junction with the Chesterfield and Lincoln Railway. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 


The Trade Position. 


THE gradual movement in the direction of the 
re-establishment of normal conditions continues. The 
total volume of business passing in the iron and steel trades 
still leaves something to be desired, but the prospects 
are certainly brighter, and more and more plant is gradu 
ally being put into operation. The steel mills at the Acklam 
Works of Dorman, Long and Co., Ltd., Middlesbrough, 
which have been idle for twelve months, restarted this 
week. The steel furnaces were put into operation a fort 
night ago, and as a result of the complete resumption of 
work, employment has been found for nearly a thousand 
men. The position in the pig iron trade has so far im- 
proved that further furnaces may shortly be started. 


Cleveland Iron Trade. 


The improvement in the Cleveland pig iron trade 
has been well maintained. The increased demand is prov- 
ing to be no mere flash in the pan. On the contrary, buyers 
are displaying a readiness to negotiate business for months 
ahead, and in many cases « small premium is being asked 
for forward deliveries. It is especially gratifying that the 
broadening out of the home demand has been accompanied 
by improved export sales. Quite a lot of iron has been 
sold for shipment lately, and it would appear that con- 
tinental consumers are becoming more willing to pay the 
extra price for Cleveland iron owing to the uncertainty 
in regard to deliveries from French producers. The 
statistical position is very strong, makers having small 
stocks. At the beginning of next week the Linthorpe 
Ironworks and an additional furnace at the Ayresome 
Ironworks will probably restart, and the increased output 
should tend to ease the pressure for deliveries, which at the 
moment are somewhat in arrears. Prices are steady, No. | 
foundry iron being 68s., No. 3 Cleveland pig iron 66s., 
No. 4 foundry 65s., and No. 4 forge 64s. td. 
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Hematite Pig Iron. 


There have been a few more small sales of hema- 
tite pig iron to America, but the big business which was 
hoped for has not yet materialised. The demand on home 

count, however, continues very heavy, and the price of 
mixed numbers has advanced to 75s. per ton, with No. 1 
quality at 75s. 6d. per ton. 


Ironmaking Materials. 


Extreme quietness still prevails in the foreign 
ore trade, but 20s. 6d. per ton c.i.f. Tees is now the ruling 
figure for best Rubio ore. Ironmasters are perturbed about 
the rise in coke prices. Up to 20s. 6d. per ton has been 
paid for good medium furnace coke delivered at the works, 
and the market rate is fully 20s. 6d. to 21s. 6d. per ton. 


Manufactured Iron and Steel. 


The manufactured iron and steel trade presents 

o new feature. There is a better flow of orders, particu- 

larly for rails and constructional materials, but for any 

mall orders from shipbuilders competition is so keen that 

even current quotations, depressed as they are, might be 
haded. 


The Coal Trade. 


The general position in the Northern coal track 
is not so strong this week owing to a falling off in the 
inquiry. Prompt parcels of fuel are being offered at dis- 
count rates. Producers attribute the easier tendency 
vo the shortage of tonnage, due to delays in arrivals through 
unfavourable weather, while merchants say that, though 
inquiries are numerous, orders are not coming forward 
as briskly as could be desired. Thus there are divergent 
wints of view to account for the less active coal buying. 
rhough the market is quiet at the moment, the collieries 
assert that they are comfortably situated to the end of 
the year, and that a passing difficulty with them is irregu 
larity of loading turns through fog and other unfavourable 
<ea conditions. Business maturing in Northumberland 
steam coals is of a rather small order, the general inquiry 
having eased to some extent. Values, apart from prompt, 
however, are being steadily quoted at late figures, and few 
llers will consider reductions. Best steams range from 
3d. to 15s. 6d. per ton. Steam smalls are quiet at 
late prices. Bests are well taken up at 9s. 6d., and seconds 
keep to 8s. 6d., with special kinds at 9s. 9d. to 10s. per 
ton. Although not so active as recently, there continues 
to be a fair demand for Durham gas coals, and prices gener- 
lly are maintained. Gas coals are ranging from 16s. to 
l4s. 6d. per ton for bests, according to quality. The posi- 
tion in the coke trade is exceptionally strong. Gas coke 
makers are practically sold out to the end of the year, 
and new business is very limited, but the demand remains 
he Other qualities are also in good request, and prizes 
are firmly maintained. 


ivy. 








SCOTLAND. 
(From our own Correspondent.) 
New Petroleum Works. 


Pians have been passed by the Ardrossan Dean 
of Guild Court for the installation of extensive plant for 
the importing, blending and distribution of petrol by 
Shell-Mex, Ltd., whose Scottish divisional office is in 
Glasgow. On the ground acquired, which covers about 
7 acres, eight tanks will be erected, with an aggregate 
capacity of about 5,000,000 gallons of petrol. The build- 
include offices, filling shed, store, railway wagon 
workshop, and weighing house. A railway siding is pro- 
vided for and a pump house will be built at Eglinton Dock 
and the petrol imported in steamers will be pumped through 
a pipe line from there to the tanks. 


ings 


The Shale Oil Dispute. 


In reply to proposals forwarded by the National 
Union of Shale Miners and Oil Workers, Scottish Oils, 
Ltd. states its willingness to refer the dispute to a com- 
mittee of inquiry, but that it cannot agree to resume work 
on the old rate of wages pending the findings of the pro- 
posed committee. It is now reported that the safety men 
have been withdrawn from most of the works in the shale 
area. Consequently, unless the owners can maintain power 
to light the works, pump off accumulating water, and keep 
the air courses clear, considerable damage is likely to be 
caused while the mines are unoccupied. Further, the 
men employed at the Grangemouth refinery, where only 
imported crude oil is treated, heave given notice to stop 
work in sympathy with their fellow-members. As work 
has already been stopped at the Uphall refinery, this will 
mean that the refining of imported crude oil will come to a 
standstill. 


Steel and Iron. 


There is a little more optimism with regard to 
the outlook in the steel and iron trades. While the present 
state of business does not appear to uphold such optimism, 
the impression is general, nevertheless, that steadier trade 
is within sight. At the moment, steel makers are dis- 
appointed at the turnover in sections, but plates are 
busier in comparison. Prices of both are weak. Sheets 
continue to prove the busy section of this industry. Thin 
gauges are particularly well booked. Galvanised sheets 
are especially busy. Reports from the ironworks are still 
unsatisfactory. Steel bars and small sections are in quiet 
demand, but the request for iron bars and sections is 
meagre, consumers in many instances preferring steel, 
owing to its cheaper price. Scottish pig iron is dull. 
Demands for all description are most irregular. Quotations 
for the different brands vary considerably, and there is 
no apparent firmness in prices generally. 


Coal. 


‘ Weather conditions have interfered with business 
in the coal trade during the past week, and prompt orders 
have been scarce, Boats have been delayed by stormy 





weather, while the railway transit of minerals has been 
disorganised by dense fog. Lanarkshire splints have 
improved in tone, and the collieries are disposed to quote 
enhanced prices. Ells are steadier, owing to better home 
demands, but steams are barely firm. The Fifeshire and 
Lothian collieries have good orders for steam coals for 
shipment. Washed single nuts and pearls in all districts 
have stiffened, owing to increased home requirements. 
Washed double nuts in the Lothians are suffering as a 
result of the strike at the shale mines, where considerable 
quantities were consumed in normal times. Aggregate 
shipments amounted to 205,649 tons, against 255,141 tons 
in the preceding week and 246,872 tons in the same week 
last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Outlook. 


THe position in the steam coal trade this week 
is rather better, for the reason that the collieries have a 
more adequate supply of tonnage at their disposal. For 
once in a way, taking the whole of the ports in this district, 
there were more steamers waiting for berths than vacancies 
on Monday, owing to the number of vessels which had 
arrived over the week-end. The result was that collieries 
were able to find a ready outlet for their standing coals 
and the general tone is steadier than it has been recently. 
It may be that the conditions will prove fairly favourable 
from now to the end of the year, but it is not so very certain 
that they will, for the reason that while a substantial 
amount of coals has to be lifted during the next few weeks, 
the fresh demand coming along is not quite so active. 
For one thing business, so far as France is concerned, is 
handicapped on account of the acute depression in the 
value of the franc. Buyers are consequently holding off 
and new inquiries from other continental sources cannot 
be described as brisk. Nevertheless a good deal of tonnage 
Ras recently been taken up, and undoubtedly the bulk 
of collieries should be able to work more regularly than they 
have done during the past few months. Apart from the 
usual British Admiralty requirements over next year, 
for which tenders have been sent in, the same authorities 
have asked for prices for about 50,000 tons of engine- 
burning coals for the depéts. So far as can be ascertained, 
no fresh business for delivery over next year has yet been 
done by foreign consumers or middlemen, and inquiries 
for America are not so numerous, notwithstanding that 
the strike of the American anthracite miners still remains 
unsettled. 


Traffic Returns 


Statistics supplied by the Great Western Railway 
Company respecting the ports under its control in this 
district show that there was an improvement in trade 
during the four weeks ended November Ist, as compared 
with the preceding month, though for the ten months 
ended November Ist last the aggregate trade amounted 
to 28,995,733 tons, as against 34,015,543 tons for the 
corresponding period of last year, the decrease therefore 
being 5,019,810. All the ports shared this falling off, 
though, of course, the principal reduction was to be found 
in exports, which amounted to 24,547,267 tons, as against 
28,886,077 tons, a decline of 4,338,810 tons. Coal and 
coke shipments came to 21,757,206 tons, which was less 
by 4,436,006 tons than the figure for the corresponding 
period of 1924. 





Ship Repairers and Boilermakers. 


The boilermakers, who had suspended work at 
the ship-repairing yards in this district on the question of 
the introduction of a rota system of employment, have 
resumed work, and a committee, consisting of three repre- 
sentatives of the employers and the workmen, is meeting 
to discuss the question of the more equitable distribution 
of work. The employers have made it clear that they will 
not, however, forego their right of selecting the men they 
desire to work forthem. They intend to keep the manager- 
ship of their yards in their own hands. 


Tin-plate Trade. 


An important decision was come to at the end of 
last week by the South Wales tin-plate manufacturers. 
As the result of a conference it was decided that as from 
January 4th next the pooling of orders scheme is to take 
effect under the authority of a body to be known as the 
Tin-plate Conference. Sir J. C. Davies, who is the chair- 
man of the committee of management, states that it is 
hoped that the new departure will have a very far-reaching 
effect upon the future of the industry in meeting foreign 
competition. After pointing out that the tin-plate trade 
employs 30,000 people in this district, that over £4,000,000 
is paid annually in wages, and that about 1,250,000 tons 
of steel and 1,000,000 tons of coal are consumed, thus 
having marked effect upon other industries, Sir John Davies 
says that the object of the new scheme is not so much to 
keep up prices and profits as to provide for the better 
distribution of all the business and the labour that is avail- 
able. The trade is a very scattered one, and under the 
old system, when one firm had plenty of orders and needed 
labour, others might have a superabundance of labour 
and few orders. The new scheme obviates this trouble. 
His view is that, provided there is co-operation between all 
the employers and the workmen, there is a splendid pros- 
pect for the trade. It is of interest to note that the Soviet 
Government of Russia has recently placed an order with 
Swansea and Llanelly firms for nearly 30,000 boxes of 
tin-plates. It is understood that an application on behalf 
of the tinmen for an increase of 15 per cent. is to be sub- 
mitted to a meeting of the Joint Standing Committee of 
the Joint Industrial Council of the tin-plate industry at a 
meeting this week. 


Current Business. 
The inquiry for steam coals is on a fair scale, 
though scarcely as active as last week. Best Admiralty 
large are steadier, but second qualities are not relatively 





so good. Monmouthshire descriptions are comparatively 
quiet, but smal! coals are firmer. This is particularly the 
case with superior qualities, which are now quoted up to 
12s., a8 against 10s. 6d. a week or so ago. Some of the 
patent fuel works are now better off for orders, but coke 
is without change. Anthracite coals are in fair demand, 
but the tone is a shade easier except for some of the sized 
qualities, which are well inquired for and are rather scarce. 
It is interesting to note that the inland demand for coals 
shows improvement. 








The Institution of Civil Engineers. 





OCTOBER EXAMINATIONS, 1925. 
PASS LIST (INTERIM). 
Preliminary (44).—W. J. Andrews, W. G. Beeson, J. 


E. 
Bentley, A. T. Black, G. C. A. Bryan, H. A. F. Canfield, G. H. 
Clegg, H. C. Davey, H. H. Evans, J. D. Fidler, H. J. V. Glenday, 
R. M. Hayes, C. T. Henfrey, F. Hewson, H. J. Hill, G. Hodge, 
J.D. How, A. H. F. Jiggens, W. F. Longfield, 8. M. Outan, H. V. 
Phillips, R. 8. Rendle, J. R. 8. Rhodes, J. P. Richards, R. A. 
Russell, F. C. Sage, J. A. T. Shannon, F. A. Shorter, E. L. Simp- 
son, J. M. Simpson, G. Slater, E. F. Smith, F. A. Smith, L. J. G 
Smith, P. M. Spencer, J. F. G. Spring, G. T. Starling, E. E 
Sweeting, E. J. Tonelli, N. Whear, C. I. Wilks, R. J. Willy, F. T 
Wood, F. RK. Wright. 

Associate Membership (154).—Whole Examination (Sections 
A, B and C) (6) —-H. Cliffe, W. Dixon, J. Dove, K. B. Robinson, 
H, V. Smith, L. Tulley. 

Sections A and B only (14).—J. A. D. Anderson, E. H. Bacchus, 
R. C. Bond, W. E. Bulman, R. E. Downes Shaw, J. G. Gardiner, 
J. E. Gregory, J. F. Hand, W. M. Laird, G. J. Mair, J. D. Mid 
forth, J. W. Pallister, J. A. Welch, A. G. Wheeler. 

Sections A and C only (2).—J. F. Darnbrough, G. Perry. 

Sections B and C only (10).--R. M. Drynan, H. Eaves, W. A 
Knighton, A. L. Linford, P. V. Marchant, J. Penman, A. M 
Rosie, Junr., N. L. Samson, W. 8. Visick, D. R. Williamson. 

Section A only (37).—A. Adlington, R. A. T. Anderson, D. B. 
Bald, L. Bendelow, H. W. Cameron, G. H. H. Collins, C. C. 
Cunnold, E. J. Davies, J. N. Deason, T. 8. B. Dick, A. R. Dippie, 
H. D. Drummond, A. H. Eaton, C. B. Eck, G. H. Fretwell, R. W. 
Hall, D. Harry, H. Haughton, The Hon. G. A. R. Hay, H. 8 
Heath, G. Howell, N. H. Hunt, E. Hutton, W. B. Instone, N. 
Jervis, H. V. Langley, G. 8. Lindsay, 8. E. Lineham, D. Melville, 
L. F. Nicholson, M. W. G. Overton, A. L. Owen, P. H. Selbie, 
G. W. Warr, J. 8. Whyte, T. Willey, H. Wolf. 

Section B only (21).—R. L. Clack, R. 8. E. B. Hart-Davies, 
J. Y. Hughes, A. C. M. Jansen, J. McAdam, G. W. Nash, H. Neal, 
A. C. Page, F. L. Pasley, R. Pearce, T. Porter, E. J. C. Reed, 
L. Reeves, W. A. R. Robertson, 8. G. Squires, I. H. Strachan, 
W. K. Taylor, A. G. Ticehurst, F. W. D. Timsaon, F. W. Waddell, 
B. E. B. Walker. 

Section C only (64).—K. G. Benham, E. F. Blackbourn, K. P 
Brow, F. T. Bunclark, B.Sc. Eng. (Lond.), F. W. Butler, B.Sc. 
Eng. (Lond.), W. Butterworth, J. G. Campbell, J. A. Chippin 
dale, L. Cleaver, B.Sc. (Wales), W. P. 8. Cockle, B.Sc. Eng. 
(Lond.), E. C. Cookson, B.Sc. Eng. (Lond.), H. L. Copestake, 
N. Davey, B.Sc. Eng. (Lond.), C. G. Day, A. Dean, M.Sc. Eng. 
(Lond.), K. L. Forster, C. E. Gayes, M.Sc. (Leeds), O.W. Gilmour, 
B.A.I. (Dublin), W. H. Glanville, B.Sc. Eng. (Lond.), G. I. B 
Gowring, B.Sc. Eng. (Lond.), H. J. B. Harding, B.Sc. Eng 
(Lond.), P. C. G. Hausser, B.Sc. Eng. (Lond.), T. E. Hawksley 
B A. (Cantab.), W. H. Hillier, M.Eng. (Sheffield), J. L. Hunt, 
B.Sc. Eng. (Lond.), B. W. Huntsman, B.Sc. Eng. (Lond.), V. D 
Joll, B.Sc. (Bristol), J.C. Jones, B.Sc. Eng. (Lond.), L. E. Jones, 
J. Kennard, B.Sc. Eng. (Lond.), R. P. Key, B.Sc.(Leeds), F. X 
Koenig, E. B. J. Lanyon, H. F. Lea, E.G. Lee, B.Sc. Eng.( Lond.). 
W. G. Lees, B.Sc. (Birmingham), C. G. Lomax, K. G. H. Mont 
gomery-Smith, B.Sc. Eng. (Lond.), C. C. Morley, B.Sc. (Bir- 
mingham), T. P. de S. Munasinghe, J. F. Pain, M.C., B.Sc. Eng. 
(Lond.), A. Peel, B.Sc. (Leeds), E. B. 8. Powell, R. W. R. Powrie, 
B.Sc. (Edin.), H. Pughe-Evans, B.A. (Cantab.), W. E. Reed, 
E. H. Sale, B.A. (Cantab.), J. Sewell, A. B. Sharp, Junr., H. C. 
Sharpe, W. Sleight, B.Sc. (Leeds), H. L. Smith, A. Spence, G. H. 
Todd, C. B. Townerld, B.Sc. Eng. (Lond.), W. Urquhart, B.S« 
(Edin.), J. Verity, G. R. Walter, J. D. Watson, B.Sc. Eng 
(Lond.), A. C. Webber, L. C. Whiskin, E. H. Wild, C,. R. Wood, 
B.A. (Cantab.), H. Zaky, B.Sc. (Birmingham). 

The results of the examinations held abroad will be announced 
later. 























ANDREW CarRNEGIE ResearcH Funp.—The Council of the 
Iron and Steel Institute is prepared to make annually a limited 
number of grants from the Research Fund founded by the late 
Mr. Andrew Carnegie in aid of metallurgical research work. The 
object of the scheme is not to facilitate ordinary collegiate studies, 
but to enable students, who have passed through a college curri- 
culum or have been trained in industrial establishments, to 
conduct researches on problems of practical and scientific import- 
ance relating to the metallurgy of iron and steel and allied 
subjects. Candidates, who must be under thirty-five years of 
age, must apply before the end of next February on a special 
form to be obtained from the secretary of the Institute. The 
value of the grant will depend on the nature of the proposed 
research work, but the maximum amount granted in any one 
year will, as a rule, not exceed £100. The payment of the grant 
will be made in four instalments, the first being payable on the 
announcement of the award and the remaining three payable 
quarterly, subject to receiving a report on the progress of the 
work either from the candidate or from his referees. The 
Council may, at its discretion, award a further grant in aid of 
any particular research work which seems to it sufficiently 
meritorious to justify further assistance. 


Vickers Grove Amateur Oreratic Society.—It must be 
admitted that it isa plucky undertaking for an Amateur Dramatic 
Society to hire a full sized theatre for three nights, to give three 
representations of two of Gilbert and Sullivan's operas, to stage 
manage the whole affair, and provide an army of chorus singers, 

rogramme sellers and stewards, &c. Yet that is what the 
Jickers Group Amateur Operatic Society did last week in the 
new Scala Theatre, and it may be said at once that, with the 
co-operation of a kindred society, the Vickers Westminster 
Orchestra, it acquitted itself extraordinarily well. The operas 
chosen were “Trial by Jury” and “ H.M.S. Pinafore,” and 
they were listened to with great pleasure by a very numerous 
and appreciative audience, encores being very frequent It 
would be impossible for us to attempt any detailed criticism 
of either acting or singing, but we can say that though the talent 
evinced was not quite equal throughout the casts, and though 
some of the voices had not quite body enough to fill the large 
theatre, the acting and singing, as a whole, were excellent, and 
in parts the listeners were treated to displays of true histrionix 
talent and delighted by really high quality singing. All through 
the Chorus was first class. We spent as thoroughly an enjoyable 
evening as we did when we saw the same Society play “* Merrie 
England.” We may add that the Society was formed in 1920 
and was known until last year as ‘‘ Vickers Westminster Amateur 
Operatic Society.” The present title is, however, more appro 
priate, seeing that the members are drawn from the ranks of 
the staffs of the Metropolitan Vickers Company, Wolseley 
Motors, Ltd., and Vickers Boiler Company, as well as from 
Vickers House, and the works at Erith, Crayford, Dartford, &c, 
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Prices for Metals and Fuels. 























IRON ORE. STEEL (continued). q 
N.W. Coast— N.E. Coast— Home. Export. SCOTLAND. 
Native 21/- fed éa 4. £ s. d.| Lawargsere— Export. 

(1) Spanish 18'6 Ship Plates 76 @. — (f.0.b. ec yi 14/9 

(1) N. African 18 6 Angles .. .. $2 @. — ‘“ é 15/4} 

N.E. Coast— Boiler Plates .. 28820 6. — oo a lb 16/6 to 18 
Native : oe Joists eS rae. ~ - a Trebles 17/3 
Foreign (c.i.f. “ts 20.6 Heavy Rails .. - @ ee ed » ” Doubles 16/6 

Fish-plates - 132 00. _- ” ” Singles 14/3 
" _emmennmmnans: Channels -— = = £9 to £95 | Avusurme— 
Hard Billets 826. _ (f.0.b. Ports)—Steam .. 14.9 
PIG IRON. Soft Billets 750. - slp aa 16/6 
Home Export | N.W. Coast— eo eo Trebles .. 17/3 
£8. d. £ed Barrow— Furssuras— ’ 

(2) Scortanp— rs... . ee We ak (f.0.b. Methil or Burnt- 

Hematite a VS? = a eee ee 10 0 island)—Steam 12/6 to 15/1} 

No. 1 Foundry 4 0 Oto4 2 6 Billets .. .. .. .. 710 Oto1010 Of Screened — 20/9 

No. 3 Foundry 317 6to4 0 0 MaNousstsn— Trebles . ady~ to 29 
wie atti Bers(Round) .. .. 8 5 Oto 9 0 0 aie. - 

ere rr ; » (others)... .. .. 8 0 Oto 810 0 

ematite Mixed Nos. 315 0. 3 15 Hoops (Best ) letebnas ae : 15 0 0 Loratans— 

No. 1 315 6. 315 6 » Ge Geel).. ..1318 6.. .. 13 10 0 (f.0.b. Leith) —Best Steam .. 15/- 
Cleveland— CN ae a, op Oe ee eee — Steam ~ 
No. 1 380. 380 » (Lancs, Boiler) .. 1110 0. — Sacto : non 
Silicious Iron .. “Ye 3 8 0| SHerrimtp— Singles 14/6 

No. 3G.M.B .. = » 3 6 0 Siemens Acid Billets .. 10 10 0. — 
No. 4 Foundry Ss @. 35 0 Bessemer Billets .. .. 11 5 0. - ENGLAND. 
No. 4 Forge ink 340 Hard Basic .. a ee a (8) N.W. Coast— 
Mottled .. _ - Intermediate Basico... 8 2 6. — Steams .. 23/6 
White -_ on Soft Basic <9 Oe. ~ Household 40/- to 45/- 
Hoops .. —. Se ae — Coke 25/- 
itmeamee— Soft Wire Rods .. .. 910 Otoll 0 0 NoRTHUMBERLAND— 

(8) Staffs.— Best Steams .. 15/6 
All-mine (Cold Blast) .. 1010 0. - a a Second Steams 14/6 
North Staffs. Forge a1 6. _ Sitaiienhbes.. © 9 600 68 6 Steam Smalls 10/- to 10/3 

» o« Bounty eve. = Sheets (20 W.G.) .. .. 1110 Otol? 0 0 Unesseoned ‘ — 

(3) Northampton— Galv. Sheets, f.0.b. Lipoot 16 12 6tol6 15 0 ee av~ te Siy- 

Foundry No. 3 so @. _ Gee sc ce 8 7 2 6to 7 7 6 Best Ges 16/- to 16/6 
For 2 — Joists oo oe FT BOM TT EC ; 

o ge 216 0. Second .. 14/6 to 15/- 

; Tees oo ce co cop 8 8 C28 TS $0/- to 22/- 

(8) Derbyshire— Bridge and Tank Plates 715 Oto 8 0 0 aa ape 
No. 3 Foundry 3 5 Oto3 6 0 Boiler Plates . 1 © Otol2 0 0 Doundry Gobe oso oan ae 
Forge - i er _ SuErrist>— loland. 

ne in sR Best Hand-picked Branch 31/-to 34/-  — 
(8) Lincolnshire— Barnsley Best Silkstone 28/— to 30/- — 
No. 3 Foundry 320. _ NON-FERROUS METALS. Derbyshire Best Brighte 24/— to 26/6 — 
No, 4 Forge 366. — Swaxena— oo +» House . 23/- to 25/- — 
Baste see. = Tin-plates, I.C., 20 by 14 19/9 to 20/3 ” » Large Nuts i-esy- — 
Block Tin (cash) a 282 10 0 » Small isso — 
(4) N.W. Coast— Yorkshire Hards 16.6 to 19/6 _ 
N. Lancs. and Cum.— es (threo months) S78 80 © Derbyshire 16/6 to 19/- _ 
4 6 O(a) - Copper(cash) = .. -. ie Rough Slacks 96to 126 — 
Hematite Mixed Nos. .. {! 8 6 (6) — o (isso months) i Nutt ste 7s — 
Spanish Lead (cash) a 36 0 0 7, # 
413 6(c) = Smalls 3/6to 5/6 _— 
9 (three months) 35 8 9 . , 
Pe F: ; : ie Spelter (cash) .. .. .. 39 10 0 Blast-furnace Coke (Inland)* a oe 
» (three months) 38 7 6 oo » (Export) t.o.b. 17/9 to 18 3 
MANUFACTURED IRON. MaNcuEsTeR— CaRrpirr— (9) SOUTH WALES. 
Copper, Best Selected Ingots 65 10 0 Steam Coals: 
Home Export. » Electrolytic ‘ 6710 0 Best Smokeless Large .. 23/— to 23/6 
£ad £ea d. » Strong Sheets 92 0 0 Second ,, ve 21/- to 22/6 
Scortasp— » Tubes (Basis Price) .. o1 Best Dry Large .. 22,6 to 24/- 
Crown Bars »Rm.8 8. —_— Brass Tubes (Basis price) 010 Ordinary Dry Large 21/- to 22/- 
Best - — »» Condenser 3 Best Black Vein Large 19, 6 to 20/6 
N.E. Coast— Lead, English. . 38°5 0 Western Valley .. , a 
Common Bars 110 0. ~~ » Foreign 37 0 0 —— — Large 7 sami “4 
Laycs.— ee ee =< Best Steam Smalls 11/6 to 12/6 
Crown Bars .. . anMm-e. —_ Ordinary ‘a 9/- to 10/6 
Second Quality Bare o 8 @ 8. _— FERRO ALLOYS. Washed Nuts ° 19/— to 29/6 
Hoops a oe ee ee 1415 0 (AU prices now nominal.) No. 3 Rhondda Large . 26/~ to 26/6 
; Tungsten Metal Powder 1/11 per lb, ” ” Smalls 14/6 to 15/- 
6. Yours.— Ferro Tungsten 1/8 to 1/9 per Ib. No.2 , Large .. 18/6 to 19/6 
Crown Bars - 1210 0. os Per Ton. Per Unit. = - Through 16/6 to 17/6 
Best. -- 13:10 0. a Ferro Chrome, 4p.c. to6p.c.carbon .. £23 10 0 8/- » Smalls 10/- to 10/6 
Hoops - 1410 0. - - 6p.c.to8p.c. , .. £23 0 0 7/9 Semiey Coke (export). . 37,6 to 40/- 
oe a Sp.c.tol0p.c. » - £2210 0 7/6 Furnace Coke (export) 25/— to 30/- 
Crown Bars .. .. 1110 Oto 12 0 0 ” Specialty Refined =. SS a is ~ ” 
Marked Bars (Staffs.) .. 1410 0.. .. on » Max. —_ carbon “s a ; = eee eal) «- aati 
Nut and Bolt Bars .. 1010 Otoll 0 0 did _. 2 oh gee “ ae 
Gas Tube Strip . 1210 Oto 1215 0 »  O.T0p.c.carbon .. .. £5610 0 — 19/- Aatheastte Coste s 
» »» carbon free .. 1/5 per lb. Best Big Vein Large 39/— to 42/6 
oe — — ae | Bites Cigenien 3/9 per lb. Seconds eta 32/6 to 37/6 
Ferro Manganese (per ton) . £15 for home, Red Vein... : 28/— to 32/6 
STEEL. £15 for export Machine-made Cobbles 57/6 to 60/- 
» Silicon, 45 p.c. to 50 p.c. .. .. £12 0 SG Nuts.. 57/6 to 60/- 
(6) Home. (1) Export. Silicon, 45 p.c P £ #4 0 scale 5/— per oa wenn 
oes deh a . £21 0 0 ecale 6/- per ee 21/- to 25/- 
(6) Scorzamp— unit Breaker Duff .. 6/9 to 7/3 
Boiler Plates .. .. - 1110 0. _ » Vanadium 16/- per Ib. Rubbly Culm 11/6 to 12,- 
Ship Plates, jin.andup. 715 0.. . _ » Molybdenum ns 6/3 per Ib. Steam Coals: 
Sections .. 7 7 6to710 0 » Titanium (carbon ay a 1/- per Ib. Large hs 22/— to 23 6 
Steel Sheets, under tain Nickel (per ton) Ps .. £170 to £177 Seconds .. 20/— to 22/- 
to jin. .. 5 Otod9 7 6 Cobalt .. .. 10/- per Ib. Smalls .. . 9/- to 10/- 
Sheets (Gal. on 24 B. G. ) ee se 1715 0 Aluminium (per ton) . £130 Cargo Through 16/6 to 17/- 
(1) Delivered. (2) Net Makers’ works. (8) f.0.t. Makers’ works, approximate. (4) Delivered Sheffield. (5) Glasgow, Lanarkshire, and Ayrshire. 


(6) Home Prices—aAll delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
(a) Delivered Glasgow. 


according to analysis; open market, 17/— to 18/6 at ovens. 


t Latest quotations available 





(7) Export Prices—t.o.b. Glasgow. 
(9) Per ton f.0.b. 





(b) Delivered Sheffield. 


(8) Except where otherwise indicated, 
* For blast-furnaces only, 16/6, with fluctuations 
(c) Delivered Birmingham. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 
The Engineer’s Status. 


A Concress has been held at the Conservatoire 
ies Arts et Métiers in Paris, under the designation of the 
Engineer's Week,” the object of which was to examine 
the situation of the engineering profession and decide 
upon measures to be adopted for raising its status. It is 
ntended that it shall be the first of a series of Congresses 
vhich will deal with all questions affecting the work and 
position of the engineer. Some such organisation has be- 
come @ pressing necessity in view of the entire absence of 
ny central authority which can exercise a control over the 
sranting of diplomas and can ensure a recognition of the 
professional value of a qualified engineer. Apart from the 
Polytechnique, the Ecole Centrale, the Arts et Métiers, 
and a few other State and semi-State institutions, the 
diplomas of which are guarantees of the professional 
capacity of those possessing them, there is a considerable 
number of private schools of a commercial character which 
train pupils for the engineering profession and deliver 
diplomas that are supposed to enable them to occupy 
responsible positions. The new schools created during 
the past few years are turning out so many engineers, 
that the number is far in excess of requirements. There 
has consequently been a lowering of the engineer's status, 
and the salary he receives is often not much more than the 
wages paid to the men under his control. Many engineers 
have to content themselves with subordinate positions 
in the works. That does not apply, as a rule, to former 
pupils of the big institutions whose diplomas are taken at 
their proper value by employers, and as the former pupils 
of each institution are grouped together in an association 
which looks after their interests, the engineer whose 
qualifications are recognised has little reason to complain. 
The trouble lies more particularly in the considerable 
number of engineers leaving the smaller schools, and the 
struggle for situations is having such a demoralising effect 
that the only remedy seems to be to deter parents from 
regarding engineering as a remunerative profession, unless 
their sons are talented for the work. The Congress pre- 
sented suggestions for improving the condition of engineers, 
and they will doubtless be developed at future meetings. 


Marseilles Harbour Extensions. 


Having practically completed the canal to the 
Rhone at Arles by the construction of the Rove tunnel, 
which is of itself one of the biggest undertakings of the 
kind yet carried out, and converted the Etang de Berre 
into a port capable of providing wharves and anchorage 
for a vast commercial fleet, principally in view of the 
future traffic by the Rhone and of the coal, oil and other 
shipping which is to be diverted away from the town, the 
Marseilles Chamber of Commerce has decided to put in 
hand another programme which is destined to permit of 
the port of Marseilles itself keeping pace with the growing 
North African traffic. Notwithstanding the considerable 
extensions of basins as far as L’ Estaque, it is believed that, 
in course of time, the North African traffic will far outstrip 
the present accommodation, and there is the further 
drawback that in bad weather it is often difficult for vessels 
to enter the port. It has therefore been decided to con- 
struct an outer port, known as the Pharo, with three 
moles which will allow of fifteen boats of the dimensions 
of those now running between Marseilles and North Africa 
bert hing alongside, while the railway will be extended down 
to the landing stages. The old Joliette basin is also to 
be enlarged. Practically the whole of the cost of carrying 
out the vast works for making Marseilles one of the largest 
and best equipped ports of the world, which were started 
upon fourteen years ago, has been defrayed by the 
Chamber of Commerce, for while the State undertook 
to participate in the expense it has not yet been able to 
contribute its share. 


West African Railways. 


The opening up of West Africa has been pursued 
less actively than the development of other colonies, for 
the reason principally that the population is widely dis- 
seminated and is generally too primitive and too indolent 
to be utilised for manual work. Nevertheless, it is believed 
that this vast territory is as fertile and valuable as the 
adjoining Belgian Congo, from which all kinds of produce 
are sent to Belgium in considerable quantities, as well as 
diamonds, gold and copper. While in the Belgian Congo 
the railway system has been developed on a very large 
scale with the aid of the six milliard francs already invested 
in the colony, and will be still further extended with 
another milliard which is to be raised shortly for colonial 
expansion, the French have so far devoted very little to 
railway construction in West Africa. The traffic over the 
Belgian railways is so heavy that the French are unable to 
make sufficient use of them for the transport of produce 
from their adjoining colony, and since Parliament voted 
some of the credits necessary for the construction of the 
railway between Brazzaville and the port of Pointe-Noire, 
the work has been carried on actively, with the result that 
100 kiloms. of line have been completed and 290 kiloms. 
are well advanced. The line has a 3ft. 6in. gauge, and easy 
gradients are provided by the construction of a large 
number of tunnels. Plans are now being prepared for 
enlarging and equipping the port of Pointe-Noire. 


Moving Platforms. 


The trials of moving platforms which were carried 
out at Belleville, near Paris, have now been completed, 
and a Commission is preparing a report foc the Municipal 
Council upon the feasibility of laying down experimental 
platforms under one of the leading thoroughfares. On the 
whole, it does not appear as if the two systems tested have 
given general satisfaction. The trials were followed 
throughout by M. Pierron, Professor of Psychologyof Sensa- 
tions at the Collége de France, who declares that a plat- 
form providing a sufficient gradation of speeds up to 
15 kiloms. an hour should have a width of at least 31 m. 





British Patent ‘Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date firet given is the date of application ; the second date 
at the end of the abridgment, is the date of the acceptance oy the 
complete Specification. 


TURBINE MACHINERY. 


237,604. July 20th, 1925.—Hicu-pressure Steam TURBINES, 
The British Thomson-Houston Company, Ltd., Crown House, 
Aldwych, London, W.C. 2. 

This turbine is intended for working at steam pressures of the 
order of 1000 Ib. per square inch or more, and the chief pecu- 
liarity lies in the fact that the rotor is entirely overhung, beyond 


N? 237,604 




















the bearing A, so that packing at the high-pressure inlet end B 
is unnecessary. The rotor is also stepped in diameter, as shown 
in the drawing, to reduce end thrust as far as is possible. The 
turbine, it will be seen, is of the impulse type.—October 15th, 
1925. 
241,146. August 29th, 1925.—Reversinc Stream TURBINEs. 
H. Boltshauser, 19, Hardturmstrasse, Zurich, Switzerland, 
This invention is intended to reduce the losses caused in a 
steam turbine fitted with a reversing set of blading, through the 
windage of the reverse blades when the machine is going ahead. 
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Behind the reversing dise A there is arranged a series of hinged 
blades or shutters B B, which are pivoted to the fixed part of 
the turbine. These shutters can be swung into the position shown 
by the dotted lines, when the reverse turbine is not working, 
and then, it is claimed, the desired result is produce 1.-—October 
15th, 1925. 


DYNAMOS AND MOTORS. 
220,931. August 23rd, 1923.—IMPROVEMENTS IN OR RELATING 


To ELectrric Drivinc MecHANISM FOR WEAVING, KNITTING, 
AND LIKE Macurnes, Siemens-Schuckertwerke Gesellschaft 


| 
| 
| 
| 


mit keschrankter Haftung, of Siemensstadt, near Berlin, | 


Germany. : 
The rotor of the variable-speed motor described in this specifi- 
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cation is provided with two separate windings, one connected 
to slip rings and resistances, and the other is short circuited: 
The pole changing is not bound to be in the ratio of 1: 2, but 


the windings may be graded or stepped in relation to each 
other so that other proportions in the number ot revolutions can 
be obtained. The joft hand drawing shows the rotor arranged 
for the low number of poles and the right-hand diagram the 
high number of poles or low number of revolutions. The full 
lines represent the operative winding, whilst the dotted lines 
represent the inoperative winding. The winding A is connected 
to slip rings, whilst the winding B is short circuited. After 
changing the number of stator poles and the corresponding field 
is produced in the rotor, the rotor winding corresponding to the 
number of stator poles becomes operative. When the number of 
poles is low and the number of revolutions consequently high 
the speed may be adjusted by means of the resistances, while 
with the relative large number of poles and low speed of revolu- 
tions the working winding is short circuited as shown.—October 
12th, 1925. 


TELEGRAPHS AND TELEPHONES. 


222,507. September 25th, 1924.—IMPROVEMENTS IN OR RELAT- 
1nc TO Erectrric Conpensers, Dr. H. C. Hermann Meusser, 
of 20, Prinz Friedrich Leopoldstr, Berlin Nikolassee, Ger 
many. 

This invention relates to a condenser for receiving or trans- 
mitting sound by the conversion of variations of ‘motion into 
variations of electrical capacity or vice versed. A and B are two 
sets of foils which are insulated from one another by elastic 
material C. D denotes the diaphragm, which is connected with 
the condenser A, B, and C at only one point or end, where there 
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is a conducting wire E that pertains to one set of the foils. F i 

the conducting wire associated with the other set of foils. The 
sound transmitted to the condenser by the diaphragm is spread 
over the entire area of the condenser by the sound-conducting 
properties of the foils A and B. The diagram on the right shows 
a modified form of construction in which the condenser, composed 
of sheets of foils and intermediate elastic insulating layers are 
bent to form undulations which are acted upon by the diaphragm 
D in the manner shown. It will be understood that the thick 
undulated line represents the complete condenser.-—October 
15th, 1925. 


TRANSMISSION OF POWER. 


DAMPING THE 
SHarrs, Oecster- 
of Wiener 


217,928. June 2ist, 1923.—APrraRATUs FOR 
OSCILLATIONS OF FLY-WHEEL AND LIKE 
reichische Daimler Motoren Aktiengesellschaft 
Neustadt, Austria. 

The object of this invention is to damp the oscillations of 
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crank and similar shafts. The crank shaft is coupled to the 
driven shatt A by means of a multiple disc clutch B, which is 
connected to the fly-wheel by means of a flexible coupling, con- 
sisting of a coned member C fitting into a coned surface in the 
fly-wheel.—September 23rd, 1925. 
236,886. January 13th, 1925.—Cuance Spreep Gear, L 
Renault, 15, rue Gustave Sandoz, Billancourt (Seine), France. 
In the place of the usual gear-box of a motor car the inventor 
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proposes to use a form of hydrauli> transmission. In the drawing 
A is the driving shaft and B the driven, On the driving shaft 
there is an impeller C, which is supplied with liquid from the 
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bottom of the casing by the centrifugal pump D. This pump is 
driven by chain gearing as shown. The jets issuing from the 
orifices of the impeller impinge on the vanes of a turbine wheel E 
fixed on the driven shaft, and consequently rotate the latter, 
provided that its resistance is not too great. Arrangements 
are made at F and G for positively locking together the two 
shafts.— October 15th, 1925. 


TRAMWAYS AND RAILWAYS. 


241,126. May 23rd, 1925.—-Groovep Raus, “* Pheenix ” 
Aktien-Gesellschaft fiir Bergbau und Hiittenbetrieb, 
Abtielung Ruhrort, Phanixstrasse No. 7, Duisburg-Ruhrort, 
Germany. 

Where a grooved rail track, ¢.g., of a tramway, is laid on a 
curve the wear on the check is comparatively large, so that it is 
an advantage if the check can be made renewable. It should be 
possible to renew it without breaking up the street ; the renew- 
able check should be of a usual form such as can be cheaply 
rolled, ¢.g., of a simple flat section, and must be capable of being 
securely fastened in the track ; and finally, its fastening should 
not require special means, such as wedges or the like. It is the 
purpose of the present invention to meet these requirements. 
According to the invention a check, preferably of flat rectangular 
cross section, is forced down between a checkless grooved rail 
and a retaining plate separated from the rail by filling blocks, 
the check standing at an angle with its inner surface against a 
coned surface on the rail at the part which is ordinarily the root 
of the check and its outer surface against the retaining plate, 
and resting upon the filling blocks. The flat steel strip is bent 






N° 241,126 





bo} Ferre 





> aes 








View e 





to the curve of the track, and when driven into position takes the 
form of a segment of a frustrum of a cone, which co-acts with the 
conieal surface of the grooved rail wedge fashion, so that there is 
no possibility of the check springing out under the wheel pressure 

f a tram, even if the check is not otherwise secured in the track. 
But the check can be forcibly pulled out from the track and 
exchanged for a new one when wear necessitates renewal. The 
exchange leaves the street surface undisturbed since the old 
check is pulled out and the new one forced in from above. Since 
the flat steel strip must be twisted as it is driven in, it is desirable 
definitely to guide it so that it seats firmly on the conical surface 
of the rail. The invention attains this result by the provision 
of a bevelled guide plate between the filling blocks and the 
retaining plate, the bevelled edge forming a slanting guide surface 
for the check. The check may be more firmly seated by bevelling 
the upper inner edge of the retaining plate on which it bears to 
an angle corresponding with the slant of the check, so that the 
area of contact is wider. To facilitate the lifting out of the check 
the bottom of the rail groove or root of the check is recessed 
hetween successive filling blocks to admit a kneed crow-bar.— 
October 15th, 1925, 


WELDING. 


241,133. October 15th, 1925.—IMPROVEMENTs IN THE AUTO- 
MATIC VOLTAGE REGULATION OF ALTERNATING-CURRENT 
CIRCUITS, PARTICULARLY FOR WELDING MAcuHINEs, John 
James Victor Armstrong, of 12, Church-street, Liverpool. 

This invention relates to an arrangement for reducing the 
voltage of the load terminals of an alternating-current electric 
supply system at no load without interfering with the value of 
this voltage under load conditions. The terminals A and B of 
the cireuit shown are connected to a supply of about 100 volts. 

Che terminals of the welding circuit are shown at C and D, E 

being the electrode. I is an impedance giving the pressure drop 

necessary for stabilising the are. When resistances of different 
values are connected between the terminals C and D and the 
current in these resistances and the voltage between the ter- 
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minals are measured and plotted, a curve as shown at I in the 
right-hand illustration may be obtained, 8S being the short 
circuit point and N the no-load point. The voltage at the latter 
point is 100. This characteristic is very suitable for feeding the 
electric arc, as in the zone of the load voltage 20—30 volts the 
current is nearly constant for different voltages. If a pressure 
of 60 volts is applied between the terminals A and B the voltage 
between the terminals C and D at no load would also be 60 and 
the current voltage characteristic would be given by the curve IT. 
This characteristic is not so good in the working zone 20-30 
volts as the characteristic No. 1. According to this invention, 
a reduction of the no-load pressure between the terminals C and 
D can be obtained without interfering with the form of the 
characteristic T in the load zone by inserting a suitably designed 


R reactance between the load terminals C and D. By giving the 
magnetic circuit of this reactance a suitable saturation value 
the characteristic III may be obtained. In the load zone 
20-30 volts this characteristic III is the same as I, as the current 
in the reactance is then negligible. At no load, however. the 
current in the reactance is much higher, as the saturation of the 
magnetic circuit is high, and therefore a considerable pressure 
drop in the ractance I is obtained, this causing a reduction in 
the voltage between the terminals C and D.-—October 15th, 1925. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary injormation 
should reach this — on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 
INSTITUTE OF MaRINE ENG@INEERS.—Shipping, Engineering 
and Machinery Exhibition, Olympia, London, W. “ Salvage 


Operations,” by Sir F. W. Young. 6.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.—-Shipping, Engi- 
neering and Machinery Exhibition, Olympia, Leadon, Ww. 
Special Marine Conference. Papers: ‘The Installation of 
Small Marine Motors,”’ by Mr. C. H. Macmillan ; “The Advan- 
tages of Twin-screw Installations for Motor Boats,’’ by Mr. 
Basil H. Joy. 11 a.m. 


INSTITUTION OF ExLecrricaL ENGINgcerRs: Sourn MIpLanp 
Crentre.—Grand Hotel, Birmingham. Annual dinner. 7 p.m. 


INSTITUTION OF MecHANICAL ENGINEERS.—Storey’s-gate, 
Westminster, London, S.W. I On account of the funeral of 
tho late Queen Alexandra the Informal meeting arranged tor 
this evening will not be held. 


INSTITUTION OF PRODUCTION ENGINEERS.—-Society of Motor 
Manufacturers and Traders, 83, Pall Mall, London, 8.W. ! 
Paper, * Fundamentals of Jig and Special Purpose Machine 
Design, with Special Reference to Automobile Manufacture,” 
by Mr. E. W. Hancock. 7.30 p.m. 


Puysicat Society or Lonpon.—Imperial College of Science, 
Imperial Institute-road, South Kensington, London, 8.W. 7 
Papers: ‘Atomic Dimensions,’ by Mr. R. G. Lunnon; “ On 
Edge Tones *’ (I.), by Mr. W. E. Benton; “ The Spectroscopic 
Detection of Minute Quantities of Mercury,” and “On the 
—- of Small Quantities of Gas at Low Pressures,” by Mr. 
J.J. Manley ; demonstration of “ An Instrument for Imitating 
he Eastward Deviation of Bodies Falling from a Great Height,’ 
by Mr. G. R. Mather. 5 p.m. 


SATURDAY, NOVEMBER 28rxa. 


INSTITUTION OF AUTOMOBILE ENGINEERS.— London Graduates’ 
visit to works of S. Smith and Sons, Ltd., Cricklewood. 2.30 p.m 


Junior INsTITUTION OF ENGINEERS.—Visit to the Shipping, 
Engineering and Machinery Exhibition at Olympia. Lecture, 

Introspection as an Aid to an Industrial Revival,” by Mr. T. E. 
Dimbleby. 3 p.m. 


MONDAY, NOVEMBER 30rs. 

BrapFrorp ENGINEERING Socrety.—Technical College, Great 
Horton-road, Bradford. Lecture, Water Meters.” by Mr. 
H. W. Swift. 7.30 p.m. 

INSTITUTION OF Locomotive ENGINEERS MANCHESTER 
CentTre.—College of Technology, Sackville-street, Manchester. 
Paper, “Vacuum Brake Ejectors,”” by Mr. J. N. Gresham. 
7 p.m. 

Ratiway Civus.—65, Belgrave-road, London, 8.W. 1. Paper, 
‘Railway Grouping and Economics,’ by Mr. B. M. Bagley. 
7.30 p.m. 

TUESDAY, DECEMBER Isr. 

INsTITUTE OF MARINE ENGINEERS.—Shipping, Engineering 
and Machinery Exhibition, oo. London, W. Motor Ship 
Progress in 1925,"’ by Mr. A. C. Hardy. 8 p.m 

Institute OF Metirs: BirmMincHam Loca Section. 
Chamber of Commerce, New-street, Birmingham. Discussion 
on “* The Production of Sound Ingots.” 7 p.m. 


INSTITUTE OF MetTars : Nortu-East Coast Locan Section. 
Electrical Engineering Lecture Theatre, Armstrong College, 
Newcastle-on-Tyne. Paper, “The Solidification of Metals,’ 
by Dr. Maurice Cook. 7.30 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS.——-Royal Society of 
Arts, John-street, Adelphi, London, W.C. 2. Paper, ‘ The 
Requirements of the Military Motor Vehicle, by Captain R. 
K. Hubbard. 7 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Broadgate Café, 
Coventry. Coventry Graduates’ meeting. Paper, ‘‘ Some Notes 
on Service,” by Mr. G. H. Day. 7.15 p.m. 

INSTITUTION OF Crivin ENGINEERS.—Great George-street, 
London, 8.W.1. Paper, “‘ Trafford Wharf Reconstruction at 
the Manchester Docks,”’ by Mr. H. A. Reed. 6 p.m. 


WEDNESDAY, DECEMBER 2yp. 
INSTITUTION OF AUTOMOBILE ENGINEERS.—Cavendish Café, 
Cornmarket, Derby. Derby Graduates’ meeting. 7.30 p.m. 
INSTITUTION oF Crvin ENGINEERS.— Great George-street, 
London, 8.W. 1. Students’ meeting. Paper, “ Escalators on 
the Central London Railway,” by Mr. H. F. Molony. 6 p.m. 


INstTiITUTION OF Egcrrican ENGrINneers.—Savoy-place, 
Victoria Embankment, London, W.C. 2 Wireless Section 
meeting. ‘The Performance of Amplifiers,” by Mr. H. A. 
Thomas. 6 p.m. 

INSTITUTION OF HEATING AND VENTILATING ENGINEERS. 
Shipping, Engineering and Machinery Exhibition, Olympia, 
London, W. Paper, ‘‘ The Requirements of Ablutionary and 
Recreative Bathing Establishments as Affecting the Heating 
and Ventilating Engineer,” by Mr. J. E. Boaz. 7.30 p.m. 





INSTITUTION OF SANITARY ENGINEERS.— Visit to the Shipping, 
Engineering and Machinery Exhibition at Olympia. Raper, 
‘Garbage Reduction Processes,’ by Mr. G. M. Flood. 4.30 p.m. 

INstTITUTION OF ExLectrical ENGINEERS: Sourn MIDLAND 
Centre.—The University, Edmund-street, Birmingham. Paper, 
‘ An All-electric House,” by Dr. 8. Parker-Smith. 7 p.m. 


THURSDAY, DECEMBER 3rp. 

INSTITUTION oF CiviL ENGINEERS : YORKSHIRE ASSOCIATION. 
—Hotel Metropole, Leeds. Paper, ‘‘ Waterworks Construction,” 
by Mr. Colin Clegg. 7.30 p.m. 

INsTITUTION OF ELecTrricaAL ENGINEERS.—Savoy-place, 
Victoria Embankment, London, W.C.2. Paper, ‘An All- 
electric House,”’ by Dr. 8. Parker-Smith. 6 p.m. 


FRIDAY, DECEMBER 4rz. 
INSTITUTION OF WATER ENGINEERS.—Geological Society's 








Rooms, Burlington House, Piccadilly, London, W. 1. Papers: 
** Recent Studies Relating to the Purification of Water, and the 


Action of Various Waters on Lead and Copper Pipes,” by Dy 
John C. Thresh and Mr. John F. Beale ; “* Further Observation« 
on the Biology of Jersey Waterworks,’ by Dr. W. Rushton and 
Mr. P. A. Aubin; “ An Analysis of Scottish Rainfall Records 
by Mr. W. N. McClean; ‘* The Afforestation of Watershed 
by Lieut.-Colonel J. R. Davidson. Lecture, “ The Lond 
Water Supply,” by Mr. H. E. Stilgoe. 10.30 a.m 

Juntor InstirrutTion oF Enortneers.-—39, Victoria-stree: 
London, 8.W. 1. Lecturette, “‘Super-heterodyne Reception 
by Mr. A. E, Bowyer-Lowe. 7.30 p.m. 

Norta-East Coast Instirrution oF ENGINEERS AND Sui 
BUILDERS.—Literary and Philosophical Society's Lect) 
Theatre, Newcastle-upon-Tyne. ‘* Transmission of Power — 1) 
Present and the Future,”” by Mr. G. Constantinesco. 7.30 p 


SATURDAY, DECEMBER 5rua. 

Institute OF British FOUNDRYMEN : BiRMINGH (Mi 
Coventry AND West Mipitanps Brancu.—Lecture Room 
Pooley and Sons, John Bright-street, Birmingham ! 
Melting and Pouring of Brass and Bronze,”’ by Mr. T. J. Ba 
ford. 6 p.m. 

InstituTION oF Crvin Enoatneers.—Students’ visit to t 
stations and escalator tunnels of the City and South Lond 
Railway extension to Morden. 


MONDAY, DECEMBER Tru. 


INSTITUTION OF AUTOMOBILE ENGINerrRs.. The Colk 

Loughborough. Loughborough Graduates’ meeting 7 po 
TUESDAY, DECEMBER 8ru 

INstTITUTE OF MARINE ENorneers.——85-88, The Minorix 
Tower Hill, London, E. 1. “ Powdered Fuel Development 
by Mr. M. L’Herminier. 6,30 p.m. 

INstTiITUTION oF AUTOMOBILE ENGINEERS: COVENTRY 
Centre.—Broadgate Café, Coventry. General meeting 
Pp ™m. 

WENDESDAY, DECEMBER 9ru. 

INSTITUTION OF ENGINEERS-IN-CHARGE.—St. Bride Institut 
Bride-lane, Fleet-street, London, E.C.4. Paper, “Oil Fu 
for Commercial Purposes,” by Mr. J. V. Stevens. 7.30 p.m 

Rapto Socrety or Great Brrrar.—Institution of Electric 
Engineers, Savoy-place, Victoria Embankment, London, W.( 
Informal meeting. Talk on “The Acoustics of the Hea! 
phone and Loud Speaker,” by Mr. A. E. Bawtree. 6 p.m 


THURSDAY, DECEMBER 1lo0ra. 


INsTITUTE oF Metats: Lonpon Locar Section.—Inatitut 
of Marine Engineers, 85-88, The Minories, London, E. 1. Joi: 
meeting with the Institution of British Foundrymen. Payx 
“Commercial Aluminium Alloys from the Users’ Point of View 
by Mr. J. B. Hoblyn. 7.30 p.m. 


FRIDAY, DECEMBER llIrx 

INSTITUTE OF MeTats: Suerrrecp Locat Secrion.—Applied 
Science Department, The University, St. George’s-squar 
Sheffield. Paper, “* Nickel Silver,” by Professor F. C. Thompso: 
7.30 p.m. 

InstiTruTe OF Metats: Swansea Locat Secrion.— Metal 
lurgical Department, University College, Singleton Park 
Swansea. Paper, “Modern Metallurgy,’ by Professor J. H 
Andrew. 7.15 p.m. 

taILWay CiuB.—65, Belgrave-road, London, 8.W. 1 Paper 
‘Some Little Known Features of Railway Publicity,” by Mr 
J. R. Hind. 7.30 p.m. 


MONDAY, DECEMBER l4ru. 
tion of Engineers and Shipbuilders in Scotland, 39, Elmbank- 


crescent, Glasgow. Paper, “ Aluminium and its Alloys as | 
for Engineering Purposes,” by Dr. H. Hyman. 7.30 p.m 








EDUCATION AL _INTELLIGENCE. 


Two “Charles R. E. Bell Fund’ Senior Travelling Scholar 
ships, to the value of £150 each, and two * Charles R. E. Bel! 
Fund ” Junior Scholarships, to the value of £60 each, will b 
awarded on the results of the examinations conducted by th 
Commercial Education Committee of the London Chamber 
Commerce in February, 1926, and in April-May, 1926. To qualify 
for the Senior Travelling Scholarships candidates must pass th. 
Chamber's senior examination in one foreign language and thi 
Chamber's senior examination in English. To qualify for the 
Junior Scholarships candidates must pass the Chamber 
examination for the full junior certificate. Full details of thes 
examinations may be obtained from the Principal, Commercial 
Education Department, London Chamber of Commerce, 9 
Cannon-street, London, E.C. 4 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


ALexr, CHAPLIN AND Co., Ltd., of Cranstonhill Engine Works, 
Helen-street, Govan, Glasgow, asks us to announce that they 
have appointed the Harvie Corporation, Ltd., of Broadway 
Buildings, Westminster, London, 8.W. 1, as their sole represen 
tives for the London area. 

Tue Council of the Royal Meteorological Society has awarde«| 
the Symons Gold Medal for 1926 to Lieut.-Colonel Ernest Gold 
D.S.O., F.R.S., Assistant Director of the Meteorological Office 
The medal is awarded for distinguished work in connection with 
meteorological science, and will be presented at the annual 
general meeting on January 20th. 








CONTRAOTS. 





James Potiock, Sons anp Co., Ltd., 3, Liloyds-avenue, 
London, E.C. 3, have received instructions to supply a 10 brake 
horse-power Bolinder engine of the latest type, to be installed 
in a boat now being built by Bushell Brothers, of Tring, for a 
firm of paper manufacturers which have several mills situated 
on the Grand Junction Canal. 

Tae Dosis Docxyarp Company (Vickers-Ireland, Ltd.) 
has received an order to construct a tug and pilot vessel from the 
Bluff Harbour Board, New Zealand. The dimensions of the 
vessel will be 135ft. by 30ft. by 20ft., and she will be fitted 
with twin-screw hot-bulb engines, by Vickers-Petters, Ltd.. 
designed to develop 1200 brake horse-power. Her speed on 
service is to be 12 knots. 

Tue Bristol Docks Committee has placed an order with the 
Engine Works Department of Sir W. G. Armstrong, Whitworth 
— Ltd., for a pair of steel gates for the Avonmouth Dock 


The entrance to the dock is 80ft. wide and the gates, which will 
be of the buoyant type, will weigh over 300 tons, It is interest- 
ing to note that the same firm has under construction at the 





present time eleven pairs of gates for various docks in this 
country. 


InstiruTe or Metats: Scorrisn Loca Sectrion.—-Institu- 

















THE ENGINEER 





597 





Dec, 4, 1925 








A Seven-Day Journal 


Electricity Supply. 


\CCORDING to the Electricity Commissioners’ fifth 
annual report, which has just been issued, the aggre- 
vate capacity of the generating plant for new stations 
and extensions of existing stations sanctioned by the 
Commissioners during the year 1924-1925 amounted 
to approximately 480,000 kilowatts. The rate of 
provision for meeting the growing demands upon 
electricity undertakings was thus fully maintained 
at the figure recorded for the preceding year, notwith- 
standing the continuance of the industrial depression. 
Of the 2,244,226 kilowatts of generating plant sanc- 
tioned during the past five years, 426,683 kilowatts, 
or approximately 19 per cent., was for new stations, 
and 1,817,543, or 81 per cent., for the purpose of 
extending or remodelling existing generating stations. 
During the year ending March 31st, 1925, the Com- 
missioners issued twelve consents, six to authorised 
undertakers and six to non-statutory undertekings, 
in respect of the establishment of new generating 
tations, representing the initial installation of plant 
having a total rated capacity of 16,681 kilowatts. 
As in the preceding year, the Commissioners dealt 
with a number of important applications for consent 
to the establishment of main transmission lines for 
the purpose of further developments in conformity 
with the schemes of reorganisation for various dis- 
tricts and for the giving and taking of bulk supplies. 
A number of these consents related to 33,000-volt 
transmission lines and two to 66,000-volt lines, the 
respective undertakers in the latter cases being the 
County of Durham Electric Power Company and the 
North Wales Power Company, Ltd. 


New Shipbuilding Orders for the Wear. 


Wir the close of last month some welcome ship- 
building orders for Wearside were made known. 
It is announced that the Silver Line, Ltd., which has 
been granted from the Treasury a guarantee of 
£1,107,000 under the Trade Facilities Acts for the 
construction of the vessels, has placed with J. L. 
Thompson and Sons, Ltd., and Sir James Laing and 


Sons, Ltd., both of Sunderland, an order for three 
motor cargo vessels each. The new ships will 
be 13-knot vessels of about 9000 tons deadweight 


carrying capacity and will be propelled by Doxford 
opposed piston marine oil engines, built by William 
Doxford and Sons, Ltd., of Sunderland. Another 
Sunderland firm, the Sunderland Forge and Engi- 
neering Company, Ltd., is to supply the auxiliary 
machinery that will be required. The order, it may 
be remarked, is one of the largest ever booked on 
Wearside. We learn that the new ships, when 
they are completed, will be employed on a service 
between New York and the Far East, which is now 
being conducted by the six existing ships belonging to 
the company. Almost at the same time Wm. Pickers- 
gill and Sons, Ltd., of Sunderland, announced that 
an order had been placed with them by Cairns, Noble 
and Co., of Newcastle-on-Tyne, for a cargo vessel of 
7700 tons deadweight capacity, the turbine pro- 
pelling machinery of which is to be built by the 
Parsons Marine Steam Turbine Company, Ltd., of 
Wallsend. 


Power Alcohol. 


AFTER investigating every means of providing a 
home-produced fuel which can be conveniently 
substituted for imported petrol the French still 
believe that the final solution lies in the utilisation of 
alcohol. The hydrogenation of coal may eventually 
provide considerable supplies of liquid fuel, and the 
use of charcoal for gas produetion will, it is held, 
certainly undergo a great extension ; but despite the 
failures to enforce the use of alcohol for power pur- 
poses in any shape or form, the fact of its possible 
production being practically unlimited has induced the 
French to give further attention to this fuel. The 
attempt to compel motor car users to employ a mix- 
ture of alcohol and petrol failed because such a mix- 
ture was not practicable without a previous de- 
hydration of the alcohol, which necessarily further 
increased the already high price of the spirit, and it is 
now recognised that alcohol can only be employed 
in the pure state in engines specially designed for its 
consumption. There is no doubt, it is held, that for 
most purposes the inconvenience attending the use 
of alcohol, such as the difficulty of starting engines 
cold, are more than balanced by the greater efficiency 
obtained with much higher compression pressure in 
special engines, although such compressions and the 
extra weight of the engines would certainly limit 
the employment of alcohol for motor vehicles. At 
the same time, it is argued there can be no prospect 
of any real advance being made in the designing of 
alcohol engines until manufacturers are assured of a 
plentiful and cheap supply of the fuel. The only hope 
of procuring abundant supplies lies in the production 
of alcohol from colonial produce, and experts are now 
being sent by the French Government to West Africa 
to investigate the possibility of creating a vast alcohol 
industry. To a large extent they will go over ground 











that has already been covered by other commissions, 
which came to the conclusion that the labour scarcity 
in the African Colonies would not permit of alcohol 
being produced at a sufficiently low cost. Since then 
the price of petrol has increased so considerably 
that the chances of producing alcohol to compete 
with it have certainly improved. 


Completion of a Submarine. 


SUBMARINE L 27, the last but one of the boats 
ordered during the war, was commissioned for trials 
at Sheerness on Tuesday last, December Ist. Laid 
down in the Vickers yard at Barrow in January, 
1918, she was eventually towed to Sheerness Dockyard 
to have her machinery installed, and has now been 
completed after nearly eight years of leisurely work. 
The “ L”’ class, of which she is a unit, is regarded as 
the finest group of patrol submarines in service under 
any flag. The L 27 displaces 890 tons on the surface 
and 1080 tons when submerged, her length overall 
being 238}ft. Motive power for surface cruising is 
provided by two sets of twelve-cylinder Vickers type 
solid injection engines, developing 2400 brake horse- 
power for 174 knots. The armament consists of one 
4in. gun and four torpedo tubes. The final submarine 
of the war programme, L 26, which was also begun 
in January, 1918, is not to be completed until October 
next, and will thus have been nearly nine years under 
construction. Some interesting figures relative to the 
cost of British submarines were given by the Admiralty 
in answer to a question in Parliament last week. They 
show that the total expenditure incurred in building 
submarines from the financial year 1902-03 to 
March 31st of the current year was £46,800,348. 
The cost of repairs during the same period was 
roughly £5,700,000. The annual cost of maintenance, 
including personnel, of all submarines at present in 
commission is approximately £1,378,000. 


Overseas Visitors to Olympia. 


On the evening of Tuesday, the Ist, a dinner was 
given to the overseas visitors to the Shipping, Engi- 
neering and Machinery Exhibition at Olympia by 
Mr. F. W. Bridges, the organiser of the show, 
and the meetmg soon produced a happy inter- 
change of opinion and experience. Sir Charles A. 
Parsons was in the chair, and in his address empha- 
sised the value of the work which is being carried on 
by metallurgists in the way of helping engineers to 
attain their ideals. In this connection he mentioned 
the steels recently invented which would enable 
steam engineers to adopt much higher pressures than 
those heretofore used, and thus produce prime movers 
that would work at efficiencies comparable with those 
of internal combustion engines. The most interesting 
speech of the evening was, however, that of Mr. J.- 
Butler, a member of the executive of the Dominion 
Federated Sawmillers’ Association, Wellington, New 
Zealand. Mr. Butler passed lightly over the diffi- 
culties which overseas buyers have in persuading 
British manufacturers to supply them with what they 
precisely want, and went on to point out that had it 
not been for the perfection of modern steamships, 
which carried frozen mutton from his country—of 
adoption—to England, New Zealand would never 
have attained to its present importance. He had, he 
said, recently come across the Channel by aeroplane, 
and during the voyage had made a mental calculation 
which showed that, weight for weight, the passengers 
in the aeroplane were carried more cheaply than were 
the logs in a forest moved by an “ air line ’’ or over- 
head ropeway. Dr. Hele-Shaw emphasised the 
advance which has been made within recent times by 
the substitation of autogenous welding for riveting. 
Captain Stevenson (Australia) referred to the early 
days of submarine warfare, and Mr. D. A. Bremner 
(British Engineers’ Association) gave some statistics 
indicating that the trade of this country is in a better 
position than many pessimists would allow. Brig.- 
General Mowatt briefly proposed the toast of ‘* Our 
Guests from Overseas,” which was responded to by 
Mr. F. W. Watson (South Africa), and “ The Chair- 
man ’’ was proposed by Sir John A. Cockburn. 


The Difficulties of British Railways. 


BRITISH railways at the present moment are in a 
position of sufficient difficulty without being called 
upon to resist attacks both from above and below. 
At one end of the scale there is the demand of the 
men for a national increase of wages. This pro- 
gramme, now before the National Wages Board, 
would, if given effect to, involve an additional annual 
expenditure of at least forty million pounds. Dealing 
with the subject during last week-end, Mr. J. H. 
Thomas remarked to an audience of railwaymen that 
if the dividends of all the ordinary shareholders were 
wiped out and all the railway officials were dismissed 
the companies would still have insufficient money to 
meet the demand. It was not practicable, he added, 
to increase the rates, to threaten to strike would do 
incalculable harm, and to talk about nationalisation 
as a simple cure of the trouble was futile. At the other 
end of the scale the railways were attacked last 
Thursday in the House of Lords by Lord Monkswell 
for failing to remove some serious defects reacting 
upon the convenience and safety of the public. He 





asked the Government to urge upon the railways the 


immediate adoption of certain improvements. Lord 
Montagu, who claimed to be the only member of the 
House who had had practical footplate experience 
in this and other countries, stoutly defended the rail 
ways against Lord Monkswell’s accusation that they 
were averse from progress or the adoption of new 
inventions or that they compared unfavourably with 
foreign railways. Lord Banbury, Lord Knares- 
borough, and Viscount Churchill, as railway directors, 
also refuted the accusation, and Viscount Peel, reply- 
ing for the Government, expressed the view that it 
was an inopportune time to press the railways to 
adopt improvements and to provide additional 
facilities. 


Shipbuilding in Germany. 


IN spite of the relatively large number of ships 
built in Germany during the year, the present position 
of the shipbuilding industry in that country is one 
which is causing a considerable amount of anxiety. 
Although German shipbuilding firms have the advan- 
tage of lower labour costs and are free to a large extent 
from vexatious trade union restrictions, it is admitted 
that some recent orders are only being earried through 
at a loss. With a view to cutting down expenses 
and pooling orders, efforts have recently been made 
in the direction of forming a combine, but so far this 
development has not passed the initial stages. With 
a view to meeting the distress prevalent in the industry 
it is reported that Blohm and Voss, of Hamburg, have 
decided to lay down on their own account a liner 
of approximately 30,000 gross tons. An order 
expected to be received in due course from the Ham- 
burg-American Line for this ship, but its actual 
placing has been delayed for a time by the negotiations 
in America for new capital to the extent of about 
£2,000,000, which have yet to be concluded. It ir 
not known whether the new liner will be propelled 
by marine oil engines or geared turbines. 


Is 


The Dolgarrog Disaster. 


On Tuesday the North Carnarvonshire coroner, 
sitting with a jury, concluded the inquest on the 
eleven victims of the recent failure of the Eigiau 
Dam. The evidence submitted showed that the dam 
was constructed in two sections, the first having been 
completed about two years before the second was 
begun, and that the disaster had its origin at or very 
close to the point of junction of the sections. Mr. 
Ralph Freeman, a partner in the firm of Sir Douglas 
Fox and Partners, consulting engineers, stated that 
when the burst took place a section of the clay below 
the dam measuring about 60ft. long by 12ft. deep was 
washed out, the upper part of the wall remaining 
intact. On measuring the form of the dam as it stood 
at the ends of the opening he had found that at one 
end the dam had been carried only lft. 6in. into the 
clay, while at the other end the depth was 6ft. The 
structure in this respect did not correspond with the 
plans. He thought that lft. 6in. was an insufficient 
depth for the foundations, and that the dry summer of 
this year, during which for a time the lake was empty, 
had resulted in the fissuring of the clay sufficiently to 
allow the water, when it returned, to flow beneath 
the dam. When the washout occurred the escaping 
water was discharged into a small artificial reservoir 
immediately below, and the very high pressure 
caused the concrete dam of this reservoir to burst. 
Other evidence was to the effect that the concrete of 
the dam had not been properly mixed and consisted of 
a rubble of water-worn stones. The coroner, address- 
ing the jury, said he thought it would be desirable if 
there were some Government Department charged 
with the duty of seeing that dams were properly 
constructed. The jury, returning a_ verdict of 
accidental death, recommended that dams should be 
made subject to regular Government inspection, and 
that before the Dolgarrog Dam was reconstructed the 
adjoining foundations should be examined by a 
Government inspector. 


Switchgear Developments. 


Ar a well-attended meeting of the South Wales 
Institute of Engineers Mr. J. H. Thomas recently 
delivered a lecture on “ Switchgear Developments 
During the Past Twenty Years." It was in colliery 
work, Mr. Thomas explained, that the greatest and 
most radical changes had taken place, and it could be 
said with little fear of contradiction that in the 
design of switchgear for mining and general industrial 
work this country was far ahead of the Continent 
and the United States. Valuable work had been done 
in connection with testing switchgear at the Sheflield 
University. The British Engineering Standards 
Association had also rendered great assistance, but 
some of the gear that had been standardised was now 
almost obsolete. Rules and regulations were 4ome- 
times unnecessarily severe and increased the cost of 
overhead lines and switchgear. For industrial and 
colliery work, particularly oa the surface, a good deal 
of expensive oil break switchgear was often used 
when a cheaper form of gear would really suffice. 
It was the duty of engineers to reduce the cost of 
installation and to endeavour to influence legislation 
with a view to making it possible to employ safe and 
otherwise satisfactory apparatus which could be 
obtained at a reasonable price. 
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The British Steam Railway Loco- 


motive from 1825 to 1924. | 


By E. L. AHRONS, M.I. Mech, E. 
No. XLIX.* 
PERIOD 1914 TO 1924. 


Locomortivr developments within the final period 
from the beginning of the war until the present day 
are well within the memories of those interested, and, 
moreover, almost every engine of importance has 








FIG. 310--GREAT NORTHERN (IRELAND) SIX - COUPLED 


been described and illustrated in THe ENGINEER. 
Therefore it will be sufficient to tabulate the dimen- 
sions of the principal classes, giving in the last column 
of the tables the necessary reference from which more 
detailed particulars may be obtained. The following 
brief comments draw attention to salient features. 

Express Passenger Engines.—Table A gives dimen- 
sions of express engines of the 4~4-0, 4-6-0 and 4-6-2 
types. Of the five 4—-4—0 engines only Nos. 1 and 2 
were entirely new, the others were * reconstructed.” 


| chaerts valve gear. 





Of the 4-6-0 engines, Nos. 6, 8 and 10 have two 
cylinders. Those of the L. and S. W.R. engines (8), 
22in. by 28in., are the largest in this country. These 
and the Highland engines (10) have outside Wals- 
The Caledonian engines (11) have 
three cylinders, of which the two outside drive the 
second coupled axle, and the single inside cylinder 
drives the front coupled axle. The Walschaerts 
valve gear is outside, and the valves of the central 
cylinder are driven by a floating lever arrangement. 
Engines Nos. 7, 9, 12 and 13 have four cylinders. 
The G.C.R. engines (7) have valves driven by inside 
Stephenson's link motion actuating the bottom lever 





Mr. H. N. Gresley’s three-cylinder ‘‘ Pacifies * (14 
for the G.N.R. were so fully deseribed and illustrated 
in Tae ENGINeeR that only a few salient feature. 
need be mentioned here. The boiler is the largest i), | 
this country, and has an outside diameter of 5ft. 9in 
at the front ring, increasing in the second ring tv fe 
6ft. 5in. at the fire-box. The top portion of the fir: t! 
box extends towards the barrel, thereby forming «a 
combustion chamber. The combined length of thx 
fire-box and chamber is 7ft. ll}in., the grate beiny 
5ft. 10"/,,in. long by 6ft. L1}in. wide. The tubes hav: 
a length of 19ft. The inside cylinder is placed furthe: 
back than the outside cylinders, and is inclined at 











1921 


GOODS ENGINE, 


arm of a rocking shaft, of which the two upper arms, 
working in synchronism, are attached to the valve 
spindles of the inside and outside cylinders respec- 
tively. Since the cranks on each side are at 180 deg., 
the valves of the inside cylinders have inside admis- 
sion and those of the outside cylinders outside admis- 
sion. The L. and Y.R. engines (12), now the standard 
4-6-0 engine of the L.M.S.R., have outside Wals- 
chaerts valve gear, the valves of the inside cylinders 
being driven by rocking levers behind the cylinders. 











on 


FIG. 311 -L.M. AND §. 


EIGHT-COUPLED GOODS ENGINE, 1923 





lin 8 All three drive the middle coupled axle. Th: 
connecting-rods have bushed ends, and the valve gea: 
is Walschaerts, placed outside, driving the third insick 
valve through Gresley’s floating lever gear. The trail 
ing axle is radial, with outside axle-boxes having in 
clined planes. These engines have now been adopted 


as the standard heavy express locomotives of the 
L. and N.E.R. 
The North-Eastern ** Pacific * (15) differs from th« 


G.N. in that all three cylinders are in line and driv: 














The two Highland engines (2) are the only 4-4-0 loco- | The cylinders, 16jin. by 26in., are the largest | the first coupled axle. This produces an extremely 
motives in the country with outside Walschaerts now in use for a four-cylinder non-compound long engine, with a total wheel base Ift. 5in. mor 
valve motion. The L. and S.W.R. engines (3) were | engine. The drive is divided between the first than that of the G.N. The trailing radial axle ha 
TaBLe A.—British Express Engines, Period 1915 to 1924. 
Wheel base Evaporative heating Pres Weight in 
Cylinders. surface. Super- sure, working order Illustrations or 
Railway Designer Date rype i inside Driving heater Grate Ib. drawings in 
o outside. wheels. surface. area. per On Tue ENoGInerr 
Coupled Total. Tubes. Fire-box. Total. aq.in. coupled Total 
wheels 
dia. sq. ft aq. ft aq. ft. aq. ft sq. ft. tons 
l CLR . W. Pickersgill 1922 +-4+-0 | 20)” « 26”, i 6’ 6" 9 9” 24° 1185 144 1329 200 20-7 180 61-25 
3 H.R C, Cumming 1917 1-4-0) | 20° = 26", 0 6° 3" 8°98” |) 22° 114" «1016 124 1140 180 22-5 160 54-97 
3 L. and S.W.R. R. W. Urie ; . $40. 20° « 26", i 6° 7” 100" | 24°9" | 1139-5) 144-5 1284 231 27 180 59-15 Jan. Lith, 1918 
i S.E. and C.R oe bu R. E. Maunsell. . ° 4-4-0 | 19° x 26°,i 6° 6 9 6” | 22’ 64" | 1149-8 27-1 1276-9 | 228 24 180 52-5 Jan. 2nd, 1920 
5 G. and 8.W.R es R. H. Whitelegg 1922 1-40 14° x 24°,.0 6° 94" 10’ 0 24’ 6° 1443-4 148 1591-4 211 27-6 180 61-45 
“(f-eyl.) 147 x 26”, i 
ti CLR. : W. Pickersyill ... 1916 | 4-6-0 20” « 26", 0 6’ 1° 14° 6 27° 6” 1529-5 3146-5 1676 258-2 , 25-5 170 56-5 75-0 Nov. 4th, 1921 
7 GLB. «2 -. «+ J.G, Robinson 1917 4-6-0 16° x 26" (4) 6 9" 15° 6" «28° 10 1881 159 2040 343 26 180 «657-15 «77-9 Jan. Lith, 1918 
8 L. and S.W.R ‘ .| R. W. Urie 1918 46-0 22" 28", 0 6’ 7” 14°6" 27° 6" 1716 162 1878 * 30 180 «455-95 77-85 | Jan. Iith, 1918 
9 L. and Y.R ... G. Hughes 1920 4-60 164” x 26" (4) 6’ 3” 7 Fy” | a i511 175 1686 27 180 59-3 79-05 April 15th, 1921 
wo ime. . ; ... C. Cumming ..) 1919 | 4-6-0 | 21” x 26", o 6’ 0” 14°0" 25'¢ 1328 139 1467 25-5 170 45-5 62-25 July 14th, 1922 
Il C.R. , t 4 W. Pickersgill ..| 1921 +6-0 184" « 26" (3) 6’ 1" 15’ 0” | 28’ 8° 2200 170 2370 23 180 660-0 81-0 Jan. 6th, 1922 
12 G.S. and W.R. (Ireland), E. A. Watson 1921 160 14° » 26" (4) 6’ 7” 15’ 3° | 27° 1” 1614 158 772 28 72-5 
13) | «G.W.R C. B. Collett 1923 4-6-0 16” « 26” (4) 6’ 83” | 14° 9° | 27° 3° 1885-6 163-7 2049-3 6 30-3 58-85 79-85 Aug. 24th, 1923 
4 G.N.R H. N. Gresley 1922 | 4-6-2 | 20” x 26° (3) 6’ 8” 14° 6 35° 9” 2715 215 2930 41-25 60-0 92-45 Jan. Sth and 
26th, 1923 
15 N.E.R Sir V. Raven 1922 | 4-6-2 19” « 26” (3) 6 8” 135’ 0° | 37’ 2° 2211-2 | 221 2422-2 695-6 41 2) = 60-0 97-0 Jan. 5th, 1923 
Mixed Traffic, Goods, and Mineral Tender Engines, 1915 to 1924. 
6 | G.ELR. .. A. J. Hill .. 1920 | 0-6-0 | 20° 4°11" 18° 10" 18’ 10” | 1489-1 5 1632-6 286-4 26-5 180 Jan. 7th, 1921 
17 | G.N.R. (Ireland) G. T. Glover 1921 0-6-0 194” 8’ 1° 16° 11" 16° 11” | 1134 8 1266-8 | 333 22-9 175 | 53-6 = §=53-6 
i8 S.E. and C.R R. FE. Maunsell..| 1917 2-6-0 19°: x 6” 15° 6° | 24° 4” 1399-6 1525-6 203 25 200 0-9 59-4 Oct. Sth, 1917 
19 ee H. N. Gresley 1920 | 2-6-0 | 18)" 5’ 8” 16’ 3° | 25’ 2° 1719 i9il 527 28 189 «660 71-7 May 7th, 1920 
20 L. and 8.W.R R. W. Urie 1920 +60 21° 5° 7° 13° 9° 26°74" | 1716 1878 308 30 180 5-9 76-95 | April 30th, 1920 
21 N.E.R. .. ‘ Sir V. Raven 1920 4-6-0 18)" 58” 13’ 6” | 27° 8° 1397-9 1563-9 530-1 27 180 8-7 77-7 May 2ist, 1920 
22 SLR. .- . J. G. Robinson 1921 46-0 16° 5° 83" 14’ 5” | 28° 3” 1881 2044 343 189 8-5 79-5 June 24th, 1921 
23 L.M. and 8.R. G. Hughes 1923 0-8-0 | 214” x 26", 1 4’ 6” 16° 4° 16° 4” 1656 1848 430 5 180 66-2 66-2 
24 N.E.R. .. Sir V. Raven 1919 | 0-8-0 18)” x 26"(3) 4° 7}" | 18° 6” | 18’ 6” 1397-9 1563-9 | 530-1 180 71-6 71-6 | Aug. 20th, 1920 
25 | G.N.R. H. N. Gresley 1921 | 2-8-0 | 18}” x 26"(3)| 4’ 8” 18’ 6” | 27’ 2° 1868-5 5 2032 430-5 5 180 | 67-35 | 75-8 t 
26 G.C.R. J.G. Robinson..| 1918 | 2-8-0 21” x 26", 0 ‘3° 17° 1 25’ 5° 1641 1815 308 180 | «667-9 75-2 Jan. 3rd, 1918 
27 G.W.R G. J.Churchward) 1919 | 2-8-0 19” = 30°, o 5 8” 20° 0 29’ 3” 2062 - 35 -75 2232-1 323-9 28 | 225 | 73-4 82-0 June 4th, 1920 
28 M.R Sir H. Fowler 1919 O-10-0 163” » 28" (4) 4°74" | 20°11", 20° 11" | 1560 158-25 1718-25 445 5 180 | 73-67 | 73-67 | Jan. 7th, 1921 
b’nk’g) 
* Reconstructed engines. No. 25.--An earlier and very similar engine was illustrated and described in Taz ENotnerr, July 26th, 1918 


D. Drummond's * 463 class of 1911, to which Mr. 
Urie added Eastleigh superheaters, at the same time 
removing the fire-box water-tuhes. Many of Drum- 
mond’s engines were similarly altered. The S.E. and 
C.R. engines, ‘‘ 179 *’ class (4) are superheated engines 
reconstructed by Mr. R. E. L. Maunsell from a type 
previously using saturated steam, which worked the 
Dover express traffic over the “Chatham” section 
of the railway. As they already weighed the 
maximum amount permissible, the problem was to 
reconstruct the engines so that this weight was not 
materially exceeded. Actually the excess was only 
{ ton. The weights on the driving and trailing wheels 
were decreased by 0-1 tons and 1-3 tons respectively, 
and that on the bogie increased by 1-65 tons. The 
new cylinders, cast with a saddle, remain 19in. by 
26in. as before. - 

The Glasgow and South-Western engine (5) 
practically new, and is the only 4-4-0 engine with 
four high-pressure cylinders. 

- * No. XLVIIT. appeared November 27th. 


Is 


tractive 
and that 
consumption of the former is considerably less, to 


cent.; thermal efficiency 


per cent. 


two coupled axles. The Irish engine (12) is 
somewhat similar, but the outside cylinders are 
placed further back and the inside cylinders further 
forward, so that the rocking levers are actuated by 
the front tail rods of the outside valve spindles. The 


G.W.R. engine (13) of the ‘‘ Caerphilly Castle ’’ class 


is generally similar to the earlier “ Star’ class, but 
has larger cylinders and a much larger boiler. The 
effort of the “‘ Castle” class is 31,700 Ib., 
of the “Star” class 27,000Ib. The coal 


the extent of 3} lb. per mile. A dynamometer 
test, the figures of which were given by Mr. Collett 
at the 1924 World Power Conference, showed 


2-1 Ib. of coal per L.H.P. hour and 2-83 Ib. per 
D.H.P. hour; mechanical efficiency of the engine 
74 per cent., thermal efficiency of boiler, 79-8 per 


work in cylinders * 
heat in coal 


The coal burnt per ton-mile was 0-101 Ib. 





————— = 8-22 


inside bearings in the case of the first two engines, 
but in the three later engines outside bearings are 
provided. 

Of the express engines, Nos. 1 to 15, in the table, 
the majority were built at the railway companies 
own works. The Highland engines, Nos. 2 and 10, 
were by R. and W. Hawthorn, Leslie and Co., Ltd., 
and a number of the Caledonian engines, No. 1, were 
by the North British Locomotive Company, Ltd., 
and Armstrong, Whitworth and Co., Ltd. The latter 
firm also built six of the Great Southern and Western 
(Ireland) engines (12.) For the L. and N.E.R. the 
North British Locomotive Company, Ltd., has sup- 
plied twenty of Mr. Gresley’s 4-6-2 engines, No. 14. 

An engine not mentioned in the table is the 
“* Atlantic ” express locomotive built by the N.E.R. 
at Darlington in 1917 with three uniflow cylinders, 
16}in. by 26in. and 6ft. 10in. coupled wheels. This 
engine weighs 79-2 tons, or 2-5 tons more than the 
standard three-cylinder engines of the 4-4-2 type. 
It is the only uniflow locomotive still at work 
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December, 
heen converted to the ordinary type. 


Mixed Traffic, Goods, and Mineral Engines.—The 
following notes refer to engines Nos. 16 to 28 in 
the table. 

The G.E.R. engine, No. 16, is the largest of the 


1924), the other N.E.R. engine having 


three-cylinder locomotives is due to Mr. H. Holcroft, 
who patented it before Mr. Gresley’s gear (which was 


designed independently) appeared. The Caledonian 
engines (11) have a very similar valve gear. 

The G.N.R. engines, Nos. 19 and 25, have outside 
Walschaerts valve gear and Cresley’s floating lever 


The G.W.R. engine, No. 27, is the only eight- 
coupled “ mixed traffic *’ engine in the country. The 
first engine was built in 1919, but a larger boiler has 
since been provided, to which the dimensions given 
refer. The drawings in Tae ENGrneer showed the 


original boiler. The drive is on the second coupled 








The distance be 


10ft. 


(0-6-0 type hitherto constructed. 
tween the driving and trailing wheels is 
(ireat Northern (lreland) engine, No. 17, 


large 0-6-0 goods engine These 


The 
i8 shown in 
Fig. 310, as an excellent example of the latest type of 
[Irish engines were 





FIG. 312--MIDLAND TEN-COUPLED GOODS ENGINE 1919 


In the 2-6-0 engine, No. 19, 
all three cylinders drive the middle coupled axle, 
and in the 2-8 No. 25, all drive the second 
coupled axle. 

The N.E.R 


gear for the inside valve 
0 engine, 


engines, Nos. 21 and 24, have insick 





axle and the ratio of connecting rod to crank length 
is 54 


The Midland engine, No. 


ten coupled locomotive in 


28, Fig. 312, is the only 
the country, the G.E.R. 
Although 


heavy tank engine having disappeared 
PI 





at A 








FIG. 318—CALEDONIAN SIX~-COUPLED PASSENGER TANK ENGINE, 


built by Beyer, Peacock and Co. and have not been 
llustrated previously. 

Of the 8.E. and C.R. engines, No. 18, one was 
built in 1922 with three 16in. by 28in. cylinders. The 
vutside valves above the cylinders are driven directly 
by Walschaerts valve gear. The inside valve is placed 
m the left-hand side of the central cylinder and is 
driven by a system of horizontal levers situated 
behind the front buffer beam. These levers are 
«tuated on both sides of the engine by long external 
rods, the back ends of which are attached to short 
vertical levers, the latter being moved by the valve 
‘spindles of~the outside cylinders. The rod on the 
right-hand side moves a long transverse horizontal 
lever, with a fixed fulcrum, the arms being in the ratio 
ot 7 to 3. The left-hand rod moves a short lever, the 
other end of which is connected to the front of the 
valve spindle of the middle cylinder. The arms of this 
ever are in the ratio of 4 to 3, its floating fulcrum being 
ittached to the near or shorter armed extremity of the 
long lever. The object of the arrangement is to avoid 
the transference to the middle valve of the effects of 
ariations due to the expansion of the outside valve 
pindles, and also to allow the inside piston and all 
the piston valves to be removed without taking down 
‘ny of the gear. The outside cylinders are horizontal, 
nit the inside cylinder ‘is inclined at 1 in 8, and the 
middle crank is at 113 deg. with the right and at 
127 deg. with the left-hand crank. An outside view 
of this three-cylinder engine appeared in THE ENcI- 
NEER of February 23rd, 1923. 

The above arrangement of lever valve gear for 


Stephenson's link motion and six excentrics. The 
drive of all three cylinders is on to the first coupled 
axle of the 4—6—0 and on the second axle of the 0—-8—0 
engine. 


The L.M. and 8.R. (formerly L. and Y.R.) engine, 





1917 


intended for banking trains up the Lickey incline, 
a tender and not a tank engine was built. since the 
weight of the latter would have As 
built, the axle load does not exceed 15-5 tons, and the 
weight per foot run of wheel base is 2-29 tons. The 

tractive at 8SU per 

cent. of boiler pressure is 


been too great. 


force 








FIG. 314—-FURNESS SIX- COUPLED PASSENGER TANK ENGINE, 


No. 23, Fig. 311, is an enlargement of Sir John 
Aspinall’s engine of 1900, and has Joy’s valve gear. 
The short wheel base, 16ft. 4in., of this eight-coupled 
engine may be compared with the 18ft. 10in. base of 
the six-coupled G.E.R. engine, No. 1. 

The G.C.R. 4-6-0 engine, No. 22, is generally similar 


to the express engine No. 7. 





18-2 W alschaerts 
outside valve gear is used, 
and the two piston valves 
for the four cylinders have 
outside the 
ports of the inside cylinders 
being crossed. The cylin 
ders are inclined at 1 in 7, 


tons. 


admission, 


the valves being placed 
above the outside pair 
Complete working draw 


ings appeared in Engineer- 
ing, March 5th, 1920. 
Tank Engines. 
dimensions of these are 
given in Teble B. Nos. 1 to 
10 were built for passenger 
service, and Nos. ll to 
16 for mixed, goods, and shunting work. The G.E.R. 
engine, No. 3, for London suburban passenger trains 
has much smaller coupled wheels than the L. and 
S.W.R. 4-6-2 engine, No. 13, which is intended for 
transfer goods and coal traffic between Feltham sidings 
and the L.M. and 8. systems at Brent and Willesden. 
Nos. 14 and 15 are heavy shunting engines. 





The 


1920 
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The 2-6-4 wheel arrangement, new to British 
practice, appears in the 8.E. and C.R. outside- 
cylinder passenger engine No. 6, and the G.C.R. 
inside-cylinder mineral engine No. 12. Of the engines | 
with a bogie at each end, only one, the 4—6—4 engine, 
No. 8, for the Furness Railway, has the wheel base 
symmetrically arranged, the distance from the bogie 
centre to the nearest coupled axle being 10ft. 3in. at 
each end. In the other 4—6—4 engines, Nos. 9 and 10, 
the trailing bogie centre is further away from the 
trailing coupled axle than the leading bogie centre from 
the front coupled axle. In the Metropolitan 4-4-4 
engine the opposite is the case. All the 4-6-4 tank 
engines have bogies of 7ft. wheel base. 

All the main line tank engines, both passenger and 
goods, are superheated, with the exception of the 
Furness 4—6—4 tank engines, for which the railway 
cqmpany preferred to use saturated steam. The 
addition of superheaters to tank engines, such as 
Nos. 3, 4 and 5, primarily intended for suburban 
traffic with numerous stops, has now become standard 
practice. The G.E.R. engine, No. 3, was one of two, 
the other engine working with saturated steam. Ten 


» hand cranes, it might seem reasonable that the allow- 


ance for inertia effects should be smaller than that 
necessary in the case of high-speed machines, it 
must be remembered that the inertia effects or impact 
set up, by careless lowering or the accidental slipping 
of a sling, may be quite as detrimental in the former 
class as in the latter. 

Moreover, inertia effects in the hoisting motion 
must not be regarded as entirely accidental and of 
rare occurence ; on the contrary, they are bound to 


TasLe B.—British Tank Engines, 1914 to 1924. 


Evaporative heating 
surface. 


Wheel base. 





| machine—a matter of great moment in the face of 


pected to follow on standardisation, as experience in 
| 


many other directions has proved. In the present 
article it is proposed to discuss briefly a few of the | 
technical aspects of the matter. 

Load.—The capacity of a crane is generally | 
measured by the maximum working load that it has 
been designed to lift. In a machine of this class, the | 
amount of a load cannot be properly considered 
without reference to inertia effects, which come into 
play whenever the load is accelerated or retarded, 
and may indeed in many cases represent # serious 
increase in the burden actually supported by the 
lifting hook. Although, in the case of slow-working 


severe modern competition. 

A travelling jib crane running upon a railway 
| must, of necessity, be in stable equilibrium under al! 
conditions. It must, furthermore, possess at al! 
times a sufficient margin of stability, otherwise it 
will capsize under working conditions. The effectiv: 
lever arm at which the maximum load acts, tending 
| to overturn the crane forwards, is measured by the 
nominal radius less the distance from the centre o/ 
the crane to the tipping rail, which latter equals hal; 
the track gauge ; consequently, the wider the gaug: 
adopted, the greater this deduction becomes and the 
smaller is the effective overturning moment. Ther 
fore, for a given duty, a broad-gauge crane can }x 
made lighter, and consequently cheaper, than 
narrow-gauge crane. 

To provide a satisfactory margin against 
backwards, the centre of gravity of the unloade:| 
crane must fall a definite distance inside the back 
tipping rail. This distance can be specified when th. 
conditions are known, and it is useful to note that it 
is quite independent of the width of the gauge. 


capsizing 


Weight in 


working order. Illustration 











Cylinders. Driving -— —| Super- Grate| Boiler ——— Tank or 
Railway. Designer. Date. Type. | i = inside | wheels, heating) area. | pressure. On capacity. drawings in 
© = outside dia. (Coupled Total. | Tubes. Fire-box, Total. | surface ~oupled, Total. Tae Enotneer 
wheels. 
a Se - CARE aie) ine ~ Ses ae Soe. A Cae Bt yie Sanat a ms 
¢ sq. ft sq. ft. sq. ft sq. ft. | sq. ft. Ub. /sq. in. gallons. 
1 | N.B.R. W. P. Reid 1915 44-2 19” 26” i | 5’ 9” 8’ 3” |28’ 113") 930 95 1025 220 16-6 165 7°35 73-3 2080 - 
2 Metropolitan .. C. Jones 1920 4-4-4 19” 26” o | 5’ 9” 79° 33°6" | 1046 132 1178 268 21- 160 39-0 77-0 2000 Jan. 7th, 1921 
Feb. 4th, 1921 
3 G.ELR. A. J. Hill 1914 0-6-2 18” 24° i | 4 10° 16° 3” | 23° 0” 1076-3 113 1189-3 102-4 17-7 180 49-22 61-6 1600 Jan. 6th, 1922 
4 | G.N.R. .. H. N. Gresley 1920 06-2 19° 26” i | &’ 8” 16’ 3° | 23’ 9” 880 118 998 207 19 170 55-75 | 70-25 2900 = 
5 N.S.R. . J. H. Adams 1916 0-6-4 20° « 26° i 5 6 16° 0” | 27° 9” 887 129 1016 258 21 160 55°5 74-1 2250 March 30th, 1917 
6 | S.E. & CLR. R. E. L. Maunsell) 1917 2-6-4 19” = 28" 0 6° 0" 15° 0° 35° 10" 1390-6 135 1525-6 | 203 25 200 5: 82-6 2000 = Oct. Sth, 1917 
7/1C.R... W. Pickersgill 1917 | 4-6-2 | 193” 26"0 5°9° 13° 3” | 33° 1” | 1395 121 1516 220 21-5 170 55-0! 91-65 1800 Nov. llth, 1921 
8 | Furness Kitson and Co. 1920 | 4-6-4 | 193” 26"i1 5’ 8” 13° 3” 45° 9" | 1850 153 2003 nil 26 170 54-9 93-25 2200 : 
91 G. &S8.W.RK R. H. Whitelegg | 1922 4-6-4 | 22” « 26" 0 6° 0" 13’ 2” | 39° 0" | 1574 156 1730 255 30 180 54-0 99-07 2400 June 16th and 
Nov. 10th, 1922 
10 | L.M.S.R . G. Hughes 1924 4-6-4 |16)” « 26°(4) 6° 3° 13°7" 40°4" 1817 180 1997 343 29-6 180 56-5 99-95 2000 Nov. 2st, 1924 
il | N.S.R. .. J. A. Hookham 1922 0-6-0 14” 24° (4) 4° 6” 16° 6" 16° 6” 750 106-7 856-7 195 17-5 160 56-65 56-65 900 Jan. 5th, 1923 
12 G.C.R. : . J. G. Robinson 1914 2-6-4 21” 26° i; 5’ 1° 17°00" 37°6" 1386 157 1543 304 26 180 58-75 96-4 3000 Jan. Ist, 1915 
13 L. & S.W.R. R. W. Urie 1921 | 4-6-2 | 21° 28° o| 5’ 7° 15° 0" 36°6" 1267 139 1406 231 27 180 59-0 96-4 2000 Jan. 6th, 1922 
14 L. & S.W.R. ..| R. W. Urie 1921 | 4-8-0 | 22” 28” o | 5’ 1” 18° 0" 32°00" | 1267 139 1406 231 27 18) — 2000 Jan. 6th, 1922 
16 GS. & W.R. E. A. Watson 1915 | 4-8-0 | 19}° 26°i 4°63)" | 15° 3" | 29° 1}" 1426-7 138-5 1565-2 nil 24-8 175 62 80 1500 - 
(Ireland) 
16, L.M, & 8.R. H. P. Beames 1923 | 0-8-4 203” pa” i| 4°53" | 17°? | 20°” 1687-4 358-6 23-6 185 66-5 SS 203) Nov. 2nd, 1923 
subsequent similar engines of 1921 were without | be present to a reasonable degree whenever the crane Granted that the horizontal position of the centr: 
superheaters, and had a total heating surface of 1394 | is being worked at an economical output, even when | of gravity of the unloaded crane has been settle: 


square feet, but since the grouping with the L. and 
N.E.R. the latest engines of the type have again been 
provided with superheaters. The tube heating surface 
of these is 858 square feet, fire-box 110-2 square feet, 
and superheating surface 134-2. . Apparently this 
class is to be one of the standard L. and N.E.R. types, 
for large numbers of them are now being built at 
Gorton Works. 

For shunting engines superheating is rarely used, 
and the L. and 8.W.R. 4-8-0 engines, No. 14, are 
exceptional. 

The four-cylinder superheated engine for the N.S.R. 
was the only one of the type, and was the first tank 
engine to have four cylinders. The outside cranks 
are placed at $0 deg. with each other, and the inside 
cranks are also at 90 deg., but the outside and inside 
cranks on the same side, instead of being opposite 
each other, are at 135deg. Each cylinder has its 
own Walschaerts valve gear. The side tanks have 
since been removed and the locomotive is now at work 
as a goods tender engine. 

Of the tank engines in the table, Nos. 1, 4,7 and 9 
were built by the North British Locomotive Company, 
Ltd., No. 2 by Kerr, Stuart and Co., Ltd., and No. 8 
by Kitson and Co., Ltd. The Caledonian engine, No. 7, 
and the Furness engine, No. 8, are shown in Figs. 313 
and 314 respectively. 








The Standardisation of Crane 
Essentials. 

FIEGEHEN, M.I. Mech. E. 

No. IL.* 


By EDWARD G. 


IN connection with the proposals put forward by 
the writer in a recent article for the adoption of a 
standard crane specification, it may now be inter- 
esting to discuss some of the points to which atten- 
tion will have to be given when its provisions are 
framed. Before doing so, it will be useful to sum- 
marise the chief objects which one would hope to 
attain by the uniformity in practice proposed. They 
are briefly : 

(1) To secure a uniform basis for tendering. 

(2) To increase the efficiency of crane inspection 
and testing. 

(3) To protect the public against dangerous con- 
structions and conditions. 

(4) To secure the undoubted economies result- 
ing from greater uniformity in demand and manu- 
tacture. 


Many other well-known advantages may be ex- 





* No. I. appeared June 5th, 1925. 


carefully driven, and they must therefore be con- | 


sidered strictly as part of the regular load in caleula- 
tions for strength, the factor of safety being properly 
reserved for taking care of accidental conditions. If 
the acceleration in a given case is accurately known, 
the inertia increment can easily be closely calculated, 
but this is hardly ever possible, and, for the purposes 
of a general specification, an agreed 
or ‘‘ impact coefficient,” upon the dead load is more 
convenient, as in the case of accepted bridge practice. 


A firm of repute suggests the following :—24 per cent. | 


inertia increment to be added for hoisting speeds up 
to 5ft. per minute ; 
additional 5ft. per minute. 


According to this rule the increment corresponding 
to a speed of 60ft. per minute would be 24 + 11 per 
The structure and hoisting 
gear for a 10-ton crane lifting at this speed would | 
thus be designed on the basis of an actual loading of 


cent. = 13} per cent. 


11.35 tons, using standard working stresses. Flexi- 


bility in the load-supporting members 


no doubt be better to disregard it. 
Inertia.—The effects of inertia, produced by accele- 


ration, must also be considered in connection with the 


translative movements of the load. In cranes travel- 


ling upon rails, the slipping of the driving wheels 


provides a natural limit to the horizontal force that 


can be imposed upon the structure, and it is generally 
considered sufficient to design the parts involved on 
the basis of the force required to skid the wheels upon 
In such cases it would be quite safe to 


dry rails. 
adopt rather higher working stresses than usual, 
in view of the automatic limit upon the force that 
can be imposed. 


taken as a satisfactory basis. It may be added that 
this skidding force will also act upon the crane- 
supporting structure, which must 
accordingly. 


Stability Many types of cranes depend for their | 


safe working upon their inherent stability. Unfor- 
tunately, this is a matter that is imperfectly under- 
stood by many purchasers, and since the margin to 
be provided for safety must be settled almost entirely 
upon the results of experience, it becomes one of the 
most desirable and urgent matters for consideration 
and standardisation. Stability depends,. in most 
cases, upon deadweight properly distributed, and thus, 


whilst it is essential to provide enough weight to 
secure a safe margin, it is most undesirable and waste- 
ful to add an excess of ballast that must at all times 


be transported by the crane as a non-paying load, 





and which, furthermore, adds to the price of the 





increment, 


1 per cent. addition for every 


certainly 
tends to reduce the stresses attained under impact, 
and this fact is recognised in the impact formule 
adopted in bridge practice, but in crane design it will 


A coefficient of friction of 0-2 
between the driving wheels and the rails might be 


be designed | 


in this manner, it is easy to see that the wider the 
gauge adopted, the greater is the lever arm, measure:| 
| to the front tipping rail, at which the unloaded weight 
| of the crane acts to secure stablity against the ove: 

| turning tendency of the load. Consequently, a wie 
gauge has a double advantage in economising weig!' 
| and cost. 

| In the annexed diagram Cy indicates the centr 
of gravity of the unloaded crane located Xy inside 
the back rail and at a height Hy aboveit. It is clear 
that before the crane can reach a condition of unstable 
equilibrium, it must careen through an angle « unti! 
Cy comes vertically above the back rail. If, then, w 
can decide upon a safe value for the angle «, the 
distance Xy can be calculated. 

In service, cranes may be required to work on curve= 
and then the super-elevation of the outer rail will 
incline the machine out of the vertical. A possibl 
| sinking of the inner rail or the weakness of a joint 
may cause a further tip. In the common case of 
4ft. 8jin. standard gauge, a super-elevation of 3in., 
which is not likely to be exceeded, would cause « 
erane to tip roughly through 3 deg. ; a settlement of 
the inner rail of lin. would increase the careen to 
4 deg. 

It is clear, then, that the angle « must excee:! 
4 deg. to provide a margin of stability and to pro 
vide for other disturbing factors, including wind 
pressure. The crane should, furthermore, be reason- 
ably secure against capsizing, should derailment 
occur, possibly at a curve. If derailment took place 
over the inner rail of the curve, it might cause a 
further 3 deg. tip. 

From the above considerations, it would appeat 
that a value for « of, say, 9 deg. could be considere« 
sufficiently safe for the angle, even under the assume! 
adverse conditions. It is interesting to note that thi- 
angle, again, is independent of the width of gauge. 

The consideration of a proper margin to be pro 
vided, against tipping forwards under load, presents 
greater difficulties. Apart from overloading, tipping 
forward is most likely to be caused by the impulsive 
action of the load, for instance, the slings may slip. 
allowing the load to fall a certain distance, being 
then brought to a sudden stop. Fortunately, the 
impulse communicated to the crane under such con- 
ditions is transient, and does not permanently 
affect the stability conditions. 

The kinetic energy of the falling load is absorbed, 
first in deflecting the structure, the flexible parts of 
which thus perform the function of a shock-absorber : 
and, secondly, in taking up clearances and raising the 
tail of the crane. In these operations a time element 
operates, and in most cases the impulse has expended 
itself before the crane has tipped sufficiently to be. 
in danger of capsizing. If the impact be very violent 
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t may break the sling, which naturally takes the first 
hock. " 

To take a numerical example, let us instanc2 a 
locomotive crane weighing 22 tons unloaded and 
designed to lift 5 tons at 16ft. radius free upon a 
tft. 8hin. gauge with a 25 per cent. margin of stability. 
In @ severe case the 5 tons load might fall freely 
through Ift., owing to the slipping of the sling, and then 
he suddenly arrested. ‘The momentary drop of the 
ib head, owing to the deflection of the structure under 
the impact. might be 6in. We have consequently to 
ibsorb kinetic energy equal to 7-5 foot-tons, of which 
we may assume that 2-5 foot-tons will be taken up 
n the work of deflection, leaving a balance of 5 foot- 
tons to be absorbed by raising the centre of gravity 

» 


f the crane, this rise will be 0+ 227ft. 


22 

The height of the centre of gravity of such a crane, 
Hy , will be about 5ft. above the rail, and its distance 
behind the tipping rail 4ft., consequently the rise 
of the crane will correspond to a tip of about 34 deg.; 
wid to this the 4 deg. margin provided for unfavour- 
thle track conditions, and it will be seen that under 
the conditions assumed, if occurring over the inner 
rail of a curve, a tip of 7} deg. might be expected, 
the combination of conditions assumed 
listinctly abnormal. 


is, however, 

A commonly accepted and generally satisfactory 
inargin of stability—against forward tipping—is 25 per 
cent., that is to say, that a dead load of 25 per cent. 


in excess of the maximum, acting at normal radius 
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dead weight of the crane acts, whilst, at the same 
time, they diminish the overturning moment of 
the load. It is usual to provide 50 per cent. margin 
of stability under these conditions. 

Rail-clips may be provided as a measure of security, 
but it must be understood that their effectiveness 
depends entirely upon the resistance of the rails to 
being lifted, and unless the track is securely bolted 
down to a substantial and heavy base, such as dock- 
side stonework or to girder work, no credit can be 
allowed for additional stability ; under favourable 
conditions, however, very useful attach- 
ments. 

Slewing Speed._-When a load is being slewed by 
a rotating crane, a horizontal centrifugal force is 
developed, which, being transferred by the hoisting 
rope to the jib head, produces an overturning tendency 
upon the crane proportional to the speed and radius ; 
this tendency has to be resisted by a suitable margin 
of stability. 

The centrifugal force generated is independent of the 
height of the load above the rails, but its overturning 


they are 





effect upon the crane depends upon the height of 
the jib head at which point the force is applied. 

In what follows it has been assumed, for the sake 
of simplicity, that the height of the jib head is equal 
in al! cases to the radius ; actually this height may 
be greater than that, at short radii, and smaller at | 
long radii; but, since we propose to ignore the slight 
balancing effect of the centrifugal force of the tail | 
ballast—about 2 per cent.—acting, of course, to assist 
the stability of a loaded crane when revolving, the | 
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DIAGRAM FOR CRANE CALCULATIONS 


and at right angles to the track, will be required to 
tip the crane 

In the 5-ton crane described, in order to balance 

the 1}-ton overload acting at an effective radius of 

16—2-4 13-6ft., the centre of gravity of the loaded 

OR e.8 

crane—27 tons— must be located = i 


0- 63ft. behind the tipping rail (X, ) 

The most unfavourable condition arises when the 
load is hoisted up to the jib head, for then the centre 
of gravity of the loaded crane may be 7ft. high (H, }. 
In conjunction with the horizontal location of 0-63ft. 
behind the rail (Xz, ), this gives a value for the angle f of 
about 5} deg., consequently, on a level track, the careen 
of 33 deg. due to impact would fail to overturn the 
crane. ~ Under the abnormal conditions of sustaining 
the violent impact of the maximum load over the 
inside rail of the curve, added to the assumed settle- 
ment, it would undoubtedly go over if the sling held. 
A 25 per cent. margin is, however, found to be quite 
satisfactory and safe in practice, with intelligent 
operation, but it is thought that no less should be 
accepted. 

For cranes working rapidly with the maximum load 
and for grabbing duty and in situations where heavy 
wind pressures are encountered, the margin is fre- 
quently and wisely increased to 334 per cent., or 
50 per cent. 

On narrow gauges, the stability of a crane can be 
temporarily increased by the use of outrigger beams 
blocked up at their ends. They have the effect of 
temporarily increasing the width of the supporting 
base, and consequently the lever arm at which the 
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approximation will be sufficient for all praciical 


purposes. 

Take the case of the 5-ton crane mentioned above, 
when slewing 5 tons at 16ft. radius at 3} revolutions 
per minute, the jib head being assumed to be 16ft. 
above the rail. 

The overturning moment produced by the rotating 


load would be 0-00034 «x 5.x 16 x (3})? x 16 = 5-33 
foot-tons. The 25 per cent. margin provided for the 
crane would amount to 5 -25 13-6 17 foot- 


tons, consequently slewing at this speed can safely be 
undertaken upon a level track. 

It is perhaps unlikely that the full slewing speed 
would be attempted when the crane was tipped on 
a curve to the extent of 4 deg. assumed above, at 
any rate, with the maximum load suspended. 

Let us assume then that, out of the 25 per cent. 
margin provided, we allot 5 per cent. to cover moder- 
ately bad track conditions. This leaves 20 per cent., 
out of which we will reserve 10 per cent., as an avail- 
able margin of stability, leaving 10 per cent. to balance 
the overturning tendencies due to slewing. 

The effect of the horizontal centrifugal force gener- 
ated in the load is to make it swing outwards. Under 
the conditions assumed the horizontal force on the 
load is 0-334 ton, and the tangent of the angle of 
the rope to the vertical, for equilibrium, will therefore 
’ 0-334 

5 
the hoisting rope will be 3-8 deg. at all radii, at the 
safe speeds tabulated below, which are calculated 
upon a uniform basis. The outward swing of the 
load thus increases the nominal radius R by 7} per 


be 0-066, and the outward inclination of 





about 


| torque. 


cent., and in what follows this corrected value will 
be used in calculating the centrifugal force of the 
load. 
Let W load in tons, 
R nominal] radius in feet, 


r effective tipping radius (R , 


7] 


gauge), 


H height of jib head (assumed R), 
N revolutions per minute to absorb 10 per 
cent. stability as assume. 
. Wr 
Now, 10 per cent. margin io 
, W 
Allowable centrifugal force 
1OH 
Wr 
By assumptior 
. t np on 10 R 
. : P me 2 W 
Centrifugal force = 0-00034 WN? 1-075 R-4 Th 
Nn? Wr 
: 1OR 0-00034 W 1-075 R 
, 
0-0036 R* 
273 7 
- mie 
re 
R? 
hs 
16-5 Jr 
- R 
This formula gives the following results : 
Aft. Shin. Gauge 
R 16 30 40 60 feet 
' 13-6 27-6 37-6 57 -6 feet 
vr 3-69 5-25 6-13 7-59 
N 3-8 2-88 2-53 2-08 r.p.n 
7ft. Gane 
R 16 30 40 60 feet 
' 12-5 26-5 36-5 56-5 feet 
Jr 3-54 5-14 6-02 7-52 
N 3-65 2-84 2-48 2-07 r.p.m, 


It must be clearly understood that these limiting 
speeds apply only to maximum loads, and to the margin 
of stability-—10 per cent.—assumed to be available, 
they correspond fairly with modern practice. The 
corresponding lineal speeds of slewing range from 
380ft. per minute at Il6ft. radius to 780ft. 
per minute at 60ft. radius. 

Wind Pressure It is suggested that cranes should 
be designed to continue operation under wind 
pressures up to 5 lb. foot, whilst their 
stability and strength should be capable of with- 
standing 30 lb. per square foot. Under the latter 
extreme conditions stresses might be allowed to reach, 
say, 60 per cent. of the elastic strength of the materials. 

Rail Adhesion.—_To be taken at 450 lb. per ton 
in strength calculations, and at 300 lb. per ton for 
shunting duties (‘* adhesion °°). 

Jibs.—To be designed to resist a loading 
applied to the top of the jib, caused by inertia during 
slewing, equal to 10 per cent. of the suspended load, 
in addition to normal deadweight 
bending, &c. 

Hooks.—Tested with twice maximum load without 
showing permanent set. 

Ropes Suggested factor of safety : 


In 


per square 


side 


compression, 


Guaranteed breaking load 

Maximum rope load 
Minimum diameter of barrels 6 circumferences 
Minimum diameter of pulleys 
Barrels and pulleys to be machine-grooved. 


7 circumferences 


Reverse bends to be avoided. 
Mild quality rope (90 to 100 tons B.S.) recommended 

Brakes.—To hold safely 50 per overload 
Stresses under maximum !oad not to exceed 
Reasonable 


cent 


half standard working stresses. wear 
must not reduce grip. 
Power-traveller Girders.—It is suggested that these 
girders should be designed to resist, in addition to 
normal vertical bending, a horizontal bending moment 
equal to 10 per cent. of the vertical bending moment, 
as a provision against inertia bending effects in the 
horizontal plane. This force will be applied through 
the rail, generally fixed to the top or compression 
flange, where its effect requires serious consideration. 
As an example, let us instance a 10-ton overhead 
electric crane, span 40ft., weight unloaded 10 tons, 
longitudinal travelling speed 300ft. per minute. 
As above, we will assume the coefficient of friction 
between. the driven track wheels and the rail to be 
0-2. Suppose that, when at full speed, a braking 
action sufficient to skid the wheels is applied. With 
the 10-ton load at the centre of the span, the load 


20 
on each of the two driven wheels will be 7 5 tons, 


and the corresponding horizontal retarding force 
at each rail 5 0-2 lton. The resulting horizontal! 
bending moment, shared by two girders, will be about 
20 foot-tons. 

Now, the vertical bending moment, also shared by 
two girders, will be about 140 foot-tons, one-tenth of 
which is 14 foot-tons. Owing to the deflection of the 
girder flange horizontally under the impact, the 
maximum stress produced will be greater than the 
mean stress equivalent to the skidding force, conse 
quently, the 10 per cent. assumption would appear 
to be reasonable. 

Hand Cranes.—For the sake of uniformity, it is 
suggested that the design of hand crane gearing should 
be based upon the assumption that each man working 
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upon a winch handle will exert a mean force of 30 Ib. 
at a mean speed of 30 revolutions per minute, when 
lifting the maximum load. Not more than two men 
to be assumed to work at any handle. 

Similarly, when pulling upon a vertical hand chain, 
one man may be assumed to exert 75 ]b. at a mean 
speed of 120ft. per minute—two men, working upon 
the same chain, to produce an effort of 120 Ib. at 
120ft. per minute under maximum load. Authorities 
differ greatly in this matter, and many suggest lower 
figures, but it is found in practice that the provision 
of increased mechanical advantage tends to reduce 
the speed of handling light loads, which generally 
constitute the bulk of the lifts, and also permits on 
oceasion serious overloading of the crane, owing to the 
deceptive ease of operation. 
There is for a limited 
standardisation of power-crane operating speeds, and 
it is to be feared that there is much misconception 
on this matter. It is useful to remember that the 
adoption of suitable high speeds does not increase the 
total energy consumed during a given cycle of opera- 
tions, for, whilst the increased accelerations involved 
may consume more power, the higher electrical 
efficiency of the larger motors provided, added to the 
increased mechanical efficiency of lower gear ratios, 
may easily restore the balance. Consequently, it is 
found that the operating cost per cycle of the high- 
speed crane is no more than that of the low-speed 
erane. The extra capita] cost of the larger motors 
and control equipment may be somewhat offset by 
& Saving in the cost of gearing. 

The function of a power crane is to save time, and 
when the crane can be continuously employed, as in 
dockside work, the value of the time saved may alone 
render the high-speed design a good paying proposi- 
tion. For the best results, operating speeds must 
bear a proper relation to the rate at which the crane 
can be loaded and discharged, the upper limit, of 
course, being settled by considerations of safety. 
The selection and classification of acceptable speed 
ranges will not be easy. 

There will, of course, still arise special applications 
calling for individual consideration, but in the majority 
of cases the matter does not receive the considera- 
tion it deserves. As explained above, natural limits 
are imposed upon such motions as slewing. It 
suggested that a high and a low standard speed for 
each movement appropriate to the load and condi- 
tions would after a time prove tobe acceptable and 
sufficient, and its adoption would tend towards uni- 
form construction and would produce a common basis 
for tendering. 

As a parallel case, we may instance the acceptable 
and uniform rating already adopted for crane motors, 
half-hour rating and one-hour rating. It is found 
by experience that these two ratings fulfil practically 
all ordinary requirements and are rarely departed 
from. The motor manufacturers are in consequence 
greatly assisted in standardisation of output and in 
holding saleable stocks, consequently quick deliveries 
and satisfactory spare-part service is assured. The 
same tendency is being shown in the present standardi- 
sation of a limited number of voltages and periodicities. 

Standard. Sizes.—The increments in load capacity 
between stock sizes of cranes has already been fixed 
to a certain extent by common consent. A typical 
range of sizes for travelling cranes would appear to be 

1, 14, 2, 3, 5, 7, 10, 15, 20, 25, 30, 50, 75, 100 tons. 

If an inquiry is received for a crane of, say, 4, 8 or 
12 tons capacity, we shall probably find that some 
makers would offer in each case their next higher | 
standard size, whilst others might make minor 
alterations to their next smaller size, and by so doing 
would secure an unfair advantage in competition. 

The actual percentage difference between the pro- 
duction of a 5-ton and a 7-ton crane is not 
usually great, the difference being mainly composed 
of material cost. It would certainly not be worth 
splitting to produce a 6-ton size. In other branches 
of industry, little difficulty has been experienced in 
educating the customer to make his selection from a 
limited number of standard sizes, and it is found that 
all parties benefit materially thereby, especially in 
the matters of delivery and spare-part service. We 
can hardly imagine an inquirer calling seriously for 
2jin. steam pipe! Can be not therefore be persuaded 
not to call for a 13}-ton crane, just because that 
happens to be the exact weight of his heaviest lift ? 

In the case of locomotive jib cranes of moderate 
capacity a standard radius of 16ft. has been pretty 
generally adopted as a basis and is satisfactory. So 
many factors are involved in the application of this 
type of crane that only a limited standardisation on a 
basis of 16ft. radius and 4ft. 84in. gauge would appear 
possible or desirable. The manufacturer of this type 
has frequently placed before him the choice between 
offering a standard pattern somewhat in excess of 
actual requirements or of suitably stiffening up and 
ballasting the next smaller size. 

It is hoped that the foregoing remarks may serve 
to indicate to the reader some of the directions in 
which it is believed benefit would be derived from 
wise and moderate standardisation. To standardise 
too rigidly would be most undesirable, but it is thought 
that some effort should be made to lift the industry 
out of the haphazard conditions at present impused 
upon it, and to place it in line with others which have 
already benefited by careful co-ordination. Only by 


Operating Speeds. 


scope 


is 


cost 


decreased and prompt delivery and spare part service 
ensured. British cranes are still probably the best 
in the world, but they are costly ; if we are to regain 
lost markets, we must follow the path that has led 
other industries to improved conditions. 
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WE continue below our account of the exhibits at 
th» Shipping, Engineering and Machinery Exhibition 
at Olympia. 


EK. GREEN Son, Lrp. 

On the stand of FE. Green and W akefield, 
there was the familiar model of an economiser fitted 
to a water-tube boiler, which is so well known that 
it need not be described to readers of THE ENGINEER, 
and several models of detail parts. These models 
ineluded a short section of the ‘* Tri-Tube * economiser 


AND 








Son, 





London, W. The makers claim that by this method of 
construction perfect dynamic balance is achieved, 
while the ratio of power developed to the weight oi 
the engine is high. A sectional view of a six-cylinde: 
engine is shown in Fig. R4. The method by which thx 
fore-and-aft motions of the pistons is converted to » 
rotary movement of the shaft is the chief feature oj 
novelty of this engine, which, we understand, has bee: 
tested on a double-ended ship's boat, 25ft. long b) 
7ft. 6in. beam. The six cylinders A, with a bore an 
stroke of 2}in. and 4in., are disposed horizontal] 

round a central shaft B and, using petrol as fue! 
develops 5 brake horse-power at 300 revolutions px 

minute, 11-78 brake horse-power at 700 revolution 

per minute, and 16-72 brake horse-power at 1000 
revolutions per minute. The overall diameter of th: 
engine casing is 13in. and the length 17in. The cran! 
shaft is carried “in bearings at each end of the casin, 
and has a crank pin 7}in. long, the axis of which j 

inclined to the axis of the shaft at an angle of about 
15 deg. Power from the cylinders is transmitted t: 
the crank shaft by means of a star-shaped member ( 

which is free to oscillate round a boss D, the arms bein, 
connected to the pistons by means of gudgeon pins 
While free to move circumferentially in relation t 

















illustrated in Fig. 41—which is the latest form 
developed by the makers for installation in connec- 
tion with modern high-pressure boilers. 

For reasons of economy in floor space it is common 
nowadays to mount the economiser over the top of 
the boiler, but it is not always possible to find accom- 
modation for the high vertical type of apparatus. 
In these cases the “ Tri-Tube ’ economiser is very 
useful, as it can be made up in various heights 
and, in any case, it requires less headroom than is 
necessary for the vertical form. 

The economiser, it will be seen, is made up of groups 
of tubes arranged in sets of three. The tubes are of 
cast iron—like the original apparatus—and are 
fixed in short horizontal headers. The centre one 
of the three tubes is fixed with a plain push joint, 
the same as that used in the vertical economisers, 
but the two outside tubes have the added assurance 
of a positive mechanical hold, on account of the high 
pressures at which these economisers are intended to 
work—some of them working under pressures of 
400 lb. per square inch. The joint is formed by 
shouldering the end of the tube where it enters the 
header. A split ring bears against the shoulder and 
a ring plate behind, in conjunction with four studs, 
is used to pull the tube home in the header. These 
joints, we are told, are capable of withstanding a pull 
of 20 tons, irrespective of the friction of the push 
joint, and there is, consequently, a big margin of 
safety, as,even at the high pressure just mentioned, 
the force tending to pull the header off the.three 
tubes is little more than 6 tons, and the two ring stay 
joints alone are good for 40 tons. 

In these horizontal economisers the cold feed water 
is introduced into the lower rows of tubes and the 
circulation is arranged to go through them, either in 
series—as is shown in Fig. 41-—or through several 
groups at atime. Individual sections can be easily 
removed in the manner shown. ; 


Reprup Morors Lp. 


An interesting example of a two-stroke internal 
combustion engine of original design is shown by 
Redrup Motors, Ltd., 115, Shaftesbury-avenue, 





so doing can the cost of production be materially 





* No. IJ. appeared Novem r 27th. 


FIG. 41. TRI- TUBE HORIZONTAL ECONOMISER—GREEN 


the boss, the arms are held rigidly in the longitudinal 
direction by ring nuts E, which also serve to hold the 
two halves of the boss together. The cylinders are 
water jacketed for the full extent of the working 
stroke, and the lubricating oil is forced into the crank 
case at one of the end journals. The oil passing 
through the hollow crank shaft goes to the extreme 
end bearing and also to the arms on the coupling 
members by way of hinge pins to the gudgeon pins 
in the pistons. It will be seen that the latter are of 


hollow cylindrical form. 
The main casing is in halves to facilitate assemblage 
and the cylinders are provided at one end with a 


F 


removable water-jacketed combustion head and 
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FIG. 42 TWO-STROKE ENGINE -REDRUP 


with a removable pump head G at the other end. 
Each of the pump heads is provided with an extension 
to communicate with a transfer pipe placed between 
the cylinders and leading to the inlet port of its 
appropriate cylinder. The three port system 
employed, one for admitting the charge from the 
carburetter to the pump cylinder and the other two 
for the inlet and exhaust ports. A pipe leading from 
each of the pump inlet ports runs direct to the top or 
bottom of the engine casing, with a centrally arranged 
intake. The exhaust from each cylinder passes 


Is 


through the water space and issues at the combustion 
| end of the engine between the cylinder heads, where it 
can be connected to a collector ring. 
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LACY-HULBERT AND Co., Lrp. 


The air compressors made by Lacy-Hulbert and 
(o., Ltd., of Boreas Works, Beddington, Croydon, 
have always been recognised as being of the high- 
peed type, but recent developments in their design 
have enabled these machines to be run at even higher 
peeds than before. In Fig. 43 we illustrate one of 
these capable of delivering 80 cubic 
feet of free air per minute, at a pressure of 120 Ib. 
per square inch, when running at 950 revolutions per 


COMP TESS Ts 


air from the crank case raises the pressure in the 
cylinder to something more than that of the atmo- 
sphere before the compressing stroke is started. 

The machine illustrated by Fig. 44 is, it will be 
seen, of the semi-portable type, and is the same in 
general principle as that just described. It is capable 
of delivering 30 cubic feet of free air per minute at a 
pressure of 120 ]b. per square inch, and is driven at 
a speed of 1250 revolutions per minute by a 7 horse- 
The little machine shown in Fig. 45 


power engine. 


cent. carbon steel has a creep stress of less than 1 ton 
per square inch. The value of such a material needs 
no emphasis to any engineer. 


The corrosion resisting steel, known Hecla 
A.T.V., is noteworthy on account of the fact that it 
does not rely on a highly polished surface for its 
resistant qualities, and is apparently equally immune 
whether it is roughly machined or carefully finished. 
This characteristic is attributed to the fact that the 
steel is a solid homogeneous alloy which does not 
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FIG. 43--PORTABLE AIR COMPRESSOR- LACY - HULBERT 


minute. Itis driven by a 17 horse-power petrol engine, 
to which it is directly coupled. 

On reference to the illustration, it will be noticed 
that the radiator mounted in the middle of the 
frame, between the engine and the compressor. This 
arrangement has the advantage of not only simplify- 
ing the pipe connections to the two machines, but it 
also greatly reduces vibration. We understand that 
of these put together with the 
radiator at the end, and that it vibrated considerably. 
With the radiator as shown, vibration 
scarcely perceptible. The explanation is, no doubt, 
to be found in the synchronism of the pulsations with 
the natural period of vibration of the machine. 

The feature of 


1s 


one sets has been 


however, ix 


outstanding these compressors is, 














FIG. 45—TIRE INFLATOR-— LACY - HULBERT 


however, their high volumetric efficiency, when their 
high speed is taken into consideration. This high 
efficiency, which the makers claim to be as much as 
120 per cent., is attained by using the crank case as 
a sort of supercharger. The case is made as compact 
as possible—to the extent of using wood blocks to fill 
up unnecessary spaces—and in this way the air it 
contains is compressed to a pressure of 7 lb. per 
square inch at each stroke of the piston. . There is a 
transfer port, just like that of a two-stroke engine, 
which takes the air to the cylinder, near the end of the 
stroke. The cylinder is fitted with inlet valves in the 
usual manner, but it is, of course, impossible through 
them to fill the cylinder with air at atmospheric 
pressure. At the end of the stroke, however, the 
piston over-runs the transfer port and the charge of 


is intended for inflating pneumatic tires, and is note- 


worthy through being weatherproof; in fact, were 
it not necessary to have an inlet and outlet for the 
air, it might be called water-tight. The motor is 


powerful enough to start the compressor against full 
load, sO that it is possible, in pumping up a tire, to 
stop the pump to test the hardness of the tire, and 
then start it again readily if a little more air is needed. 
The machine weighs only 65 Ib. 


HApFIELDsS, Lrp. 


The stand of Hadfields, Ltd., East Hecla Works, 
Sheftield, is devoted to a demonstration of the charac 
teristics of two new types of steel manufactured by 
that company. 

In some respects these steels are similar in their 
natures, but each has been produced for a specific 
purpose. One is intended to resist corrosion in general 
and the other to resist the wasting effects of high 
temperature. Of these two materials, the latter is 
perhaps the more interesting, as we are now becoming 
more or less used to the idea that steel can be made 
resistant to influence and still retain its 
common characteristics. 

The heat-resisting steel is known as Era H.R. steel, 
and one of the most striking demonstrations of its 
endurance on the stand is a specimen which has been 
in an electrically heated muffle ever since the Exhibi- 
tion opened. The muffle is open to the atmosphere, 
so that there is an oxidising tendency within, and the 
sample of special steel is lying alongside a piece of 
ordinary mild steel. At the time of our inspection 
the muffle had been running at a bright red heat for a 
full week, and the piece of mild steel was barely 

On the other hand, the Era 
retained its original form, and 
Some 


corrosive 


recognisable as such. 
steel had obviously 

was little the worse for its prolonged heating. 
more precise which have been carried out 
the Hadfield laboratories show that while the 

by scaling of a piece of ordinary mild steel heated to 
1000 deg. Cent. for three hours amounts to over 28 per 
cent., the corresponding loss with Era steel is only 


tests in 


loss 


0-07 per cent. The metal is, nevertheless, of a 
‘workable’ nature, and can be cast, forged or 
machined. In forging a certain degree of special 


skill is necessary, but, in machining, ordinary practice 
can be followed. When, however, grinding is resorted 
to some special care is necessary, as no sparks are 
produced in the process—a peculiarity naturally 
following the non-oxidising character of the metal— 
and it is not easy to estimate the depth of cut being 
taken until the job is gauged. Judged by ordinary 
tensile tests, this steel has a maximum stress of over 
58 tons per square inch at normal temperatures, and 
it is only reduced to 19 tons at 900 deg. Cent. As 
at high temperatures all materials are, to a greater or 
less extent, viscous, the merits of a material for use 
at high temperatures are best jndicated by the maxi- 
mum stress which it can sustain without a substantial 
creep. At somewhat lower stresses a creep can some- 
times be observed, which, however, is not sustained, 
and after a few hours the material becomes rigid 
again. The creep stress for the steel under review 
has been determined at 11 tons per square inch at 
700 deg. Cent.. at which temperature ordinary 0.3 per 


FIG. 44--SEMI- PORTABLE AIR COMPRESSOR —LACY - HULBERT 


depend on heat treatment for its corrosion-resisting 
qualities. In this connection we have inspected some 
samples of plain rolled sheets which had been bent 
backwards and forwards several times, so as to stress 
the surface layers, that had been lying about for some 
time, and they showed no signs of corrosion. On the 
stand at Olympia there is also an apparatus, much in 
the of a windmill, which continually dips 
several specimens of steel into a bath of brine, and 
then exposes them to the air. The sample of Hecla 
steel plainly withstands this treatment better than 


form 


any of the others. This steel has a yield point of 30 
tons per square inch at normal temperature, a 
maximum stress of 50 tons, and an elongation of 


The Brinell hardness is about 200, and 
the metal is easily machined. 


20 per cent. 
NORMAN ENGINEFRING COMPANY. 


Various kinds of pumping plant are shown by the 
Norman Enginéering Company, of 23, Budge-row, 


Cannon-street, one of the most interesting being the 
plant 


Jennings-Hytor for dealing with sewage, 
. . - 
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FIG. 46—THE JENNINGS-HYTOR PUMP—NORMAN 
waste products, liquids having heavy solids im 
suspension. It is of the pneumatic type, the ejector 
and the compressor possessing some original features, 
as will be noted from the illustrations Figs. 46 and 47. 
Taking the compressor first, it will be seen from the 
sectional view, Fig. 46, that it comprises a circular 
rotor with blades forming a series of chambers. The 
rotor revolves freely in a counter-clockwise direction 
and without contact with the casing, which is elliptical 
and is filled with clear water from some available 
source. When the rotor is set in motion the blades 
carry the water round with them, but the casing being 
elliptical, while the rotor is circular, it is obvious that 
centrifugal force will cause the water to leave the 
chambers formed by the blades of the rotor at the 
wide parts in the casing and the water will be again 
forced back into these chambers as the blades reach 
the narrow parts of the casing. Inlet ports are pro 
vided through which air enters as the water leaves 
the rotor blades. The air is carried round, and at the 
narrow points where water is again forced in towards 
the rotor this air is compressed and passes through 
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outlet ports in the casing to the ejector chamber 
itself. The device is very simple and there is little 
or nothing to get out of order. At Olympia the com- 
pressor is shown operated by an electric motor which 
can be automatically started and stopped in accord- 
ance with the requirements of the sewage plant. 
With regard to the ejector, the sewage which has 
to be dealt with flows from its source into the pot as 
shown in Fig. 47 by way of the non-return valve, 
and as the sewage rises in the chamber the ball float 
rises with it. When the chamber is full the ball float 























FIG. 47—ARRANGEMENT OF JENNINGS- HYTOR SEWAGE 


actuates a float switch which starts the compressor 
motor and the air under pressure expels the sewage 
through the outlet check valve shown at the bottom 
right-hand side. When the pot is empty the float, 
having reached its lower limit, opens the float switch 
and stops the compressor, and so the action is repeated 
as required. It will be seen that when the compressor 
is delivering air the. inlet and outlet ports are effec- 
tively sealed from each other by the revolving ring 
of water, and that when the compressor is not operat- 
ing the water falls to the bottom of the casing, permit- 
ting a free passage of air back through the compressor, 
making a vent to the atmosphere whereby the ait 
from the receiver can escape as the fresh charge of 
sewage comes in. This arrangement eliminates air 
valve mechanism. One of the advantages claimed 
for this system is that the pressure produced by the 
compressor is only that which is required to pump the 
sewage, and there is no air stored under pressure which 
is liable to leak. The discharge from the ejector takes 
place at the lowest point, and there is therefore no 
accumulation of solids in the bottom. A large opening 
at the top gives easy access, and the check valves 
can be got at without breaking any pipe joints. The 
plant shown in motion is capable of dealing with 
50 gallons of liquid per minute and is arranged so as to 
be suitable for lifting ships’ sewage. 


MICHELL BEARINGS. 


Perhaps the most interesting feature of the stand 
of Michell Bearings, Ltd., Newcastle-on-Tyne, is a 
working model showing the formation of an oil film 
in ordinary and Michell journal bearings. In the 
ordinary journal bearing the pressure oil film is 
formed by reason-of the radius of the brass being 
greater than that of the shaft, and the centre of the 
shaft being thereby able to take up a position excen- 
tric to that of the brass. The model aims at demon- 
strating that a part only of the surface in an ordinary 
journal bearing is capable of generating oil pressure, 
whereas with the Michell journal bearing the surface 
is divided into two or more pads of the same radius 
as the shaft, each of which is pivoted at a point 
behind its centre in the direction of motion. By this 
form of construction the bearing has converging sur- 
faces only, the non-load-supporting or suction section 
being eliminated. The advantages claimed for the 
Michell systemare: (1) The reduction of friction by cut- 
ting out that part of the surface which in an ordinary 
journal generates friction without supporting load ; 
(2) that it generates pressure oil films over a much 
wider arc of the bearing surface ; (3) that it enables 
bearings to be designed according to Reynold’s theory 
of lubrication ; and (4) that it obtains the automatic 
generation of pressure oil films and maintains them 
by the mechanical construction of the bearing instead 
of by an indefinite radius difference. In the working 
model shown the formation of the pressure oil film 
without any corresponding suction is seen in the case 


of a single pivoted pad. Two or more such pads are 
usually fitted in a Michell journal bearing. The other 
exhibits of this firm are familiar to readers of THe 
ENGINEER. 


Among the various land and marine specialities 
shown on the stand of J. Stone and Co., Ltd., of Dept- 
ford, we noted a new type of rotary pump which has 
been introduced for dealing with industrial liquids, 
such as water, oils, molasses, liquid chocolate, &c. 
The Stone-Paramor pump, which is illustrated in 
Figs. 48 and 49, is claimed by its designers to 
have overcome a difficulty often experienced with 
rotary pujaps, namely, excessive wear and the falling 
off of efficiency after prolonged service. In the new 
pump sliding contact between the inner and the outer 
rotors is eliminated and is replaced by a rolling action. 
Another feature of the design is the manner in which 
the inner rotor effectively forms a seal between the 
suction and the discharge passages of the pump. 
A renewable liner is fitted in the pump casing. Fig. 
48 illustrates the particular design employed. for 
small pumps up to and including those 2in. in dia- 
meter. For pumps 3in. in diameter and over, external 


STone AnvD Co.,.Lrp. 
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LIFTING PLANT NORMAN 


bearings of the ball or roller type are introduced, 
and they are carried in housings attached to the pump 
cheeks as shown in Fig. 49. 

Another exhibit which we have singled out for 
Fig. 


illustration—see 50—is the Stone-Blake rope 
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contact with the actual face of the propeller boss. By 
this provision it is rendered almost impossible for a 
wire rope to slip in between the guard and the pro 
peller boss. 

Should a wire rope be so thrown that it is drawn 
across or flung in contact with the serrated edges ji 
is quickly cut and severed before any winding u), 
which might easily damage the propeller, can tak 
place. 

In the event of the rope not being thrown wit) 
sufficient force to sever it, it is claimed that the guard 
holds it in a convenient position, from which it may 











FIG. 50 -THE 


STONE- BLAKE ROPE GUARD 


be cut and removed by a diver. It should be noted 
that the guard is permanently fixed to the outer end 
of the stern tube boss by welding, so that it cannot be 
lost at sea owing to vibration loosening, and removing 
the holding down bolts. The device we have described 
has, we are informed, been fifted and used on the White 
Star liners Majestic and Olympic with considerable 
success. 


BaBcocK AND WuiLcox, Lrp. 


The extensive range of models and full-sized exhibits 
which are displayed on the stand of Babcock and 
Wilcox, Ltd., of Babcock House, Farringdon-street, 
London, and Renfrew, Scotland, cover a wide field 
relating to boilers and steam fittings. Conveying 
machinery and lifting gears, in which the firm also 
specialises, are well represented, in addition to which 
there is a new development in the shape of a 15 brake 
horse-power Babcock crude oil engine made to the 






Inner Rotor 





Swain Sc 


FIG. 48—SECTIONS THROUGH STONE-PARAMOR ROTARY PUMP 


guard, which is a simple device for preventing the 
fouling of a ship’s propeller by wire ropes, weeds, or 
other obstructions. As will be understood from the 
illustration reproduced, the apparatus consists essen- 
tially of a number of cast steel segments, which are so 











FIG. 49—THE STONE-PARAMOR ROTARY PUMP. 

spaced around the stern tube boss that easy access 
for driving in wedges, taking measurements or doing 
other operations incidental to propeller repairs is 
given. Each of the attached segments is provided 
with a series of ribs on which are formed internal and 
external serrated cutting edges. Some of the ribs 
are carried right aft so as to be almost in direct 






designs of Clayton and Shuttleworth, Limited, and 
built at Babcock’s Lincoln works. Among the boiler 
models “an interesting series shown under working 


conditions serves to illustrate the Fuller-Kinyon 
system of burning pulverised coal. The Fuller 
Kinyon pump designed to convey pulverised 


materials over long distances is shown in operation. 
By the addition of a small arnount of compressed air 
the finely pulverised material is converted into a semi- 
fluid state, in which condition it can be readily handled 
by the pump. The actual construction of a combus- 
tion chamber with pulverised fuel burners is shown 
in model form. Another model shows the Fuller 
pulverising mill, which is of the ball type. Actual 
examples of Fuller-Kinyon practice include a full- 
sized branch pipe and valve are displayed as well as 
a burner of the vertical type. 

A particularly interesting marine exhibit is a large 
ship’s winch of the totally enclosed type designed for 
steam working. The gearing is machine cut and all 
parts are lubricated with a view to giving silent run- 
ning. The principal point of interest is the adoption 
of a central rotating steam control valve geared to 
the control and reversing levers. Steam admitted 
through the control valve gives a raising or lowering 
motion, and practically instant reversal can be 
obtained at any position by moving over the reversing 
lever. In practice where quick handling is essential, 
control is carried out by the reversing lever, and the 
brake effect under a lowering load can be quickly 
and smoothly applied by opening the valve to steam 
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in the lifting direction. An ordinary band brake is 
(itted. The Babcock crude oil engine is illustrated in 
Fig. 51. It is a 15 brake horse-power two-stroke 
cycle model with a cylinder bore of 8}in., a stroke of 
vin., and a normal running speed of 375 revolutions 
per minute. As the engine is designed for electric 
lighting service, a heavy fly-wheel with an outboard 
bearing fitted. The general absence of valves 
incidental to two-stroke design will be noted, and it 
vill be seen that all working parts are particularly 
well enclosed, The governor is of the crank shaft type 


1s 


type. That is to say, the flow of steam actuates a 
screw propeller, the revolutions of which are a measure 
of the steam passing. 

On reference to the sectional drawing it will be 
seen that the straight-through passage along the pipe 
to be metered is restricted by an orifice and that a 
by-pass is arranged round, and above, this restric- 
tion. Incidentally, it may be mentioned that the 
loss of pressure caused by the restriction is less than 
1 Ib. per square inch. 

In the by-pass there is arranged a screw propeller, 

















FIG. 51—15 B.H.P. CRUDE vIL 


and it operates directly on the fuel pump. Engines 
of this type are built in sizes of from 3 to 150 brake 
horse-power, both for electric lighting and industrial 


USCS. 
KENT, 
The stand of George Kent, Ltd., of Luton, at any 


exhibition always interesting to on 
account of the wide variety of metering apparatus 
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engineers, 























FIG. 52--STEAM METER KENT 


exhibited, and it is unnecessary here to enlarge upon 
the Venturi, Torrent and other forms of water meters 
with which our readers are quite familiar. In the 
direction of steam measuring, this firm has, however, 
recently brought out a new, simple, form of instru- 
ment, of which we gave some brief particulars a few 
months ago. 

This steam meter, of which we 
drawing in Fig. 53, while Fig. 52 
its general outward appearance, is 


give a sectional 
gives an idea of 
of the propeller 
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on the spindle of which there is a damping “ fan.” 
This fan is submerged in the condensed steam, which 
collects in the surrounding casing and keeps the 
speed of rotation of the propeller within reasonable 
limits. In order to transmit the movement of the 
propeller mechanism to the counter below, the spindles 
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FIG. 53--SECTION THROUGH STEAM METER--KENT 


of the two parts are each provided with magnetic 
arms, and these two arms are arranged on opposite 
sides of a water-tight diaphragm, so that water is 
totally excluded from the more or less delicate mechan- 
ism of the counter. This drive is quite positive, 
within the limits required for driving the counting 
gear, and it is obvious that it is only a matter of 


calibrating the dials of the counter, against the orifice 
in the main pipe, to get a measure of the steam flowing 
through the pipe. 

It has occurred to us that, in the event of “‘ dirty 
steam, from boilers which were forced severely, being 
passed through the meter, the accurate indication 
of the propeller might be affected ; but we are assured 
by the makers that ‘interference froth such a cause 
is not worth consideration. 

These meters are, of course, only intended for com- 
paratively small flows of steam, and are made im 
various sizes for pipes ranging from jin. to 2in. in 
diameter. 


” 





There were also on this stand several instruments 
for electrically recording at a distance the water levels 
in boilers on both the Avory and Martin principles, 
and the glass wind screen from which rain or any 
moisture is thrown by centrifugal force, to which we 


have made previous reference. 


KNIGHT AND SMITH. 


A working model of a new form of separator for 
extracting the oil from dirty bilge water was exhibited 
by Messrs. R. C. Knight and Dunford Smith, 146, 
Bishopsgate, E.C. 2, and its general arrangement is 
illustrated in the line drawing Fig. 54. Broadly 
speaking, the separator is a combination of an inverted 
syphon, and a settling tank, through which the oily 
water is continuously pumped. It will be seen that 
the top of the inlet leg of the syphon is divided by a 
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FIG. 54—OILY WATER SEPARATOR—KNIGHT AND SMITH 


vertical diaphragm, and the water is delivered to the 
apparatus on one side of this partition. On the othe: 
side there is an outlet for the oil and a steam coil, 
which may be necessary if the oil is very heavy. The 
water flows downward through the syphon compara- 
tively slowly, on account of its large cross-sectional 
area, and the oil consequently has ample opportunity 
to separate out and rise to the surface. The upcast 
leg of the syphon is smaller in diameter and terminates 
in a cone, which can be adjusted, as to height, on a 
serew. The height of the lip of the cone will naturally 
be dependent on the specific gravity of the oil floating 
on the water in the other leg of the syphon and on the 
rate of flow through the apparatus. The water is dis- 
charged by the cone into a tank, from which it passes 
through a filter pad and escapes underneath a weir 
reaching nearly to the bottom of the tank, and then 
overflows overboard. 

The intention of the inventor is, of course, to effect 
the separation of the oil from the water in the down- 
cast leg of the syphon, and the tank is only an ‘added 
safeguard. Any oil which may pass right through the 
syphon floats at the top of the tank, and can be 
skimmed off occasionally. The effectiveness ot the 
apparatus obviously depends to some extent on the 
depth of the syphon ; but we are informed that if 
space is not available to accommodate a separator 
of the illustrated it be shortened 
without spoiling its efficiency. 

In operation, the bell mouth is adjusted to suit the 


proportions can 
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a special gauge supplied with the apparatus, and the 
whole is filled up with water. Sufficient oil is then 
poured into the space on the outlet side of the dia- 
phragm to establish the oil level. Pumping can then 
be started and the separated oil will be delivered at 
the proper outlet above the steam coil, while the 
water is discharged quite clear. 

We have inspected samples df oil and water sepa- 
rated by this apparatus, and from these samples have 
formed the opinion that it is quite effective in opera- 
tion. It is made in capacities of from 10 to 200 tons 
per hour. 


SuLZER Bros. 


One of the most interesting of the working exhibits 
at Olympia is the 300 brake horse-power six-cylinder 


totally enclosed type, and the only valve on each 
cylinder is an automatically operated fuel valve. For 
this reason the makers claim it as one of the simplest 
internal combustion engines yet made. Some of the 
main features of the design are shown by Fig. 56. 
The bed-plate is of box form, made in two three- 
cylinder sections with large inspection doors giving 
access to the crank pit. A one-piece cylinder and 
crank casing is employed for each of the two sets of 
three cylinders, which serves to enclose all the running 
parts, including the cylindrically guided crossheads 
and the separate scavenging air chambers, which are 
fitted below the main pistons and are completely 
separated from the crank case space. Scavenging air 
is drawn into the scavenger chambers through two 
groups of suction valves, each provided with a circular 


Public Works, Roads and Transport 
Congress. 
No. IIL.* 


WE conclude below our sunumnaries of the paper 
presented at the Public Works, Roads and Tran 
port Congress, which was held at the Royal Agri 
cultural Hall from November 19th to 26th. 


LAND SETTLEMENT IN NeW ZEALAND. 

The meetings of the Congress were continued o1 
the afternoon of Monday, November 23rd. The firs) 
vaper taken was on “ Land Settlement in New Zea 
land,” and it had been prepared by direction of th. 

















FIG. 55—300 B.H.P. AIRLESS 


airless injection oil engine which is shown on the stand 
of Sulzer Bros., of 31, Bedford-square, London, and 
Winterthur, Switzerland. The engine is the first of 
its size and is designed for stationary or auxiliary 
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FIG, 56-—-AIRLESS - INJECTION ENGINE —SULZER 


marine service. It may equally well be used, we learn, 


as @ main propelling motor when suitable reversing 
gear is added. As will be seen from the accompanying | 
illustrations, Figs. 55 and 56, 


the engine is of the 
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cover plate and arranged one on either side of the 
cylinder casing. There are six valves to each main 
group and they are made of leather with a steel 
reinforcing washer. The suction valves are quiet in 
operation. At the opposite end from the fly-wheel 
are grouped mechanical lubricators for the cylinders 
and running parts, as well as the fuel pumps and 
the starting controls. 

At the end of the engine are two hand wheels, one 
a locking hand wheel, which enable the operator to 
control the speed whilst running plus or minus 5 per 
cent. Such control is useful for paralleling operations 
on electric generator sets. The fuel pumps, six in num- 
ber, are arranged radially at the end of the engine ; the 
three pumps serving the starting cylinders are hand 
controlled and the other three are linked up to the 
starting handle. When the starting air is turned on 
one movement of the control handle suffices to start 
the engine from cold. For supplying starting air at 
a pressure of about 300 Ib. per square inch a small 
compressor placed on the crank case is arranged to 
draw its air from the scavenge air supply. When 
the starting bottles have been charged the compressor 
can be put out of operation. The fuel valves are of a 
special type with an upper injection chamber and 
injection orifice, which gives agraduated and controlled 
combustion. Before the end of the compression stroke 
a very small quantity of fuel is injected into the upper 
injection chamber, and the pressure of the burning 
gases supplies the necessary additional pressure to 
overcome the cylinder compression pressure and to 
spray the main charge of fuel oil from the top fuel 
valve into the working cylinder. Combustion is thus 
quite automatic and is controlled by the special 
design of the upper injection chamber and its orifice. 
The engine is complete with both oil cooling and water 
cooling arrangements. When running at full load a 
fuel consumption of 0-43 Ib. of oil per brake horse- 
power has been obtained, whilst the amount of 
lubricating oil required does not exceed, we are 
informed, more than one gallon of oil for over nine 
hours’ service. 4 








An ALLeN’s Dinner.--The thirteenth annual dinner of the 
Association of Past and Present Students of W. H. Allen, Sons 
and Co., Ltd., was held at the Trocadero on Saturday evening, 
November 28th, and appeared to be more largely attended than 
heretofore, no less than seventy covers being laid, Mr. Harold 
Allen, High Sheriff of Bedfordshire, was in the chair, and Mr. 
R. A, Chattock, president of the Institution of Electrical Engi- 
neers, was the chief amongst several important guests. To him 
fell the honour of proposing the toast of the Association, to which 
the chairman replied. The Association does admirable wogk in 
keeping the old students of the firm in touch with each other 
and with the directors. It was interesting to find in the gatherin 
the same sort of feeling that one meets at old school dinners, an 


Hon. A. D. McLeod, Minister of Lands. It is a lengthy 
document, and by far the larger portion of it dea! 
with matters which are outside our sphere. 


SMALL HOLDINGs. 


The next paper, * Are Small Holdings of Privat: 
Owners and County Councils in England and Wale 
essential to National Prosperity ?” by Mr. F. H 
Osmond-Smith, F.S.L, county land agent, Glamorgan 
also deals with matters which are not within ou: 
province. 


HIGHWAYS. 


Three papers were down for consideration on thy 
morning of ‘Tuesday, November 24th, when th 
meeting was held under the auspices of the Associa 
tions of Local Authorities. All three papers had to 
do with highways, and, quite fittingly, the chairman 
was Sir Henry Maybury. ‘The first paper was on 
“Trench Openings in Highways,” and it was by M: 
Roland Fletcher, Assoc. M. Inst. C.E., the borough 
engineer and surveyor, Smethwick, who said that 
the public at large was apt to blame the highwa) 
authority—and almost invariably through thei: 
engineer—for all defects in road surfaces, but that 
while the engineer was responsible for the maintenance 
of the surface of the highway, he, unfortunately, had 
not the control of trench openings which he would like. 
or which would appear to be desirable. In his own 
county borough the question of trench openings had 
been so acute of late that he had often been tempted 
to refer to the question as “‘ trench warfare,” and 
certainly some of the gas and other departments had 
caused the highways to suffer severely from “ trench 
fever.”"’ Unfortunately, highways could not be 
inoculated against the disease, and the highway 
engineer had perforce to turn his attention more to 
the cure of the malady than to its prevention. 

The author said that, speaking generally, he con 

sidered that anyone breaking open a highway should 
be compelled (1) to carry out the work with a. mini 

mum of inconvenience to road users ; (2) temporarily 
to make good the surface so as to render it perfectly 
safe and to maintain it in a safe condition until 
permanent reinstatement took place ; and (3) after 
a suitable lapse of time permanently to reinstate the 
road surface foundation to a condition as nearly a- 
possible conforming to the state of the surface and 
foundation before the operations commenced. In 
practice, he had found that the majority of contractors 
or others doing the work made a serious endeavour to 
carry out condition (1) satisfactorily to every 

body concerned. With regard to condition (2) be 
could not go quite so far, and had found a great 
tendency to slackness on the part of certain con 

tractors who failed to realixe the enormous difference 
between road conditions, say, twenty years ago, and 
those obtaining to-day. With regard to condition (3) 
—-permanent reinstatement—-he held very strongl\ 

to the opinion that only the highway authority could 
and would properly and efficiently carry it out. 

The author then went on to discuss various aspects 
of reinstantement of roadway surfaces after dis- 
turbance. 


The next paper was on “ Public Utility Services 
under Highways,” by Mr. G. P. Warner Terry, who 
is secretary, British Waterworks Association. ‘The 
first portion of this paper, which is a corollary to that 
of Mr. Fletcher's, is a commentary on the second part, 
which is an appendix containing a summary of a 
“ Digest of Statutory Rights to Break-up Highways,” 
that has been prepared for the use of the British 
Waterworks Association. In his opening paragraph, 
the author explained that, as that Digest was only bare 
law presented in the most colourless way, he had been 
asked to express his own views on the matter in an 
unofiicial way, mainly with the object of provoking 
discussion. He knew, he said, that he would be 
quarrelled with, but it was one of the uses of such 
gatherings, as that which he was addressing, that 
officials could present their own opinions without 
committing anybody officially ; and perhaps serve 
some useful purpose by reminding those who needed 
it that there were always two sides at least to any 
question ; and that mere clamour or noisy iteration 
did not strengthen any argument, however popular 
or agreeable to the fashion of the moment. 

However “bare” and “colourless”? the Digest 





it did not seem at all surprising that one of the old students 
should refer to Mr. W. H. Allen as the “ head.” 
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may be, those epithets cannot certainly be applied 
to the commentary on it, for it is delightfully well 
written, and contains a large amount of interesting 
historical and other matter. It does not, however, 
lend itself to condensation, but should be read as a 
whole, and we must content ourselves by giving one 
hort abstract from it. 

[It is as follows:—‘‘A great deal of nonsense is 
talked by highway enthusiasts and motor maniacs, 
when claiming that the highways strictly belong to 
those who may be termed the ‘ surface users,’ and that 
the ‘sub-surface users’ are interlopers and tres- 
passers whose rights, conceded by purblind Parlia- 
ments in the past, have reluctantly to be acknow- 
lodged. 

‘* When loose talk is indulged in to the effect that 
the sub-surface interests are only in possession of 

statutory easements "—-whatever that may mean— 
it is as well to remind those concerned that highway 
authorities themselves only possess a vested interest 
in so much of the sub-soil as is necessary to keep up 
the highway and so much of the superincurmbent 
column of air as is necessary to admit of traffic of a 
normal height. Of course, the highway authorities 
ilo not own the highways. As a matter both 
of history and of law, the view that the highway is 
only for surface users is utterly wrong. In ancient 
times the aqueduct often preceded the road or via- 
duct. It was recognised that you cannot have human 
habitations without a water supply or, in a lesser 
degree, its complement the sewer. It is to be com- 
mented upon that a Ministry of Health allows houses 
iv be put up without requiring the local authority to 
ee first that there is a water supply available.” 


The third paper was on “‘ The Use of Tar in the 
(Construction of Roadways,” and was by Mr. Thomas 
(lover, M. Inst. C.E., of Norwich, and Mr. Arthur E. 
Collins, M. Inst. C.E., of Colchester. It was explained 
at the outset that the paper was offered on behalf of 
the Institution of Gas Engineers, the members of 
which were responsible tor producing a large propor- 
tion of the raw material from which the prepared tar 
for road dressing and road crust construction was 

lerived, 

The authors remarked that, if the question were 
fairly considered, they ventured to say the over- 
whelming conclusion would be that tarred road sur- 
faces were a success, and that the practice of dressing 
roads with suitably prepared tar—followed by the 
application of stone chippings in sufficient quantity 
to form a compact wearing layer—had resulted in the 
abolition of dust on the highways, and that it had, 
until recently, been the only means available to the 
road engineer for keeping the majority of road sur- 
faces in a usable condition, whilst tar dressing of road 
surfaces had been practised in England for over half 
acentury. In seeking to allay dust by the use of tar, 
the penetrating quality of the oils in the tar had a 
distinet attraction for the road engineer, who was 
then dealing almost entirely with water-bound roads. 
Che adhesive resinous part of the tar, however, was 
found to have considerable protective qualities in 
preventing the attrition of the aggregate forming the 
road crust, and a demand soon arose for a quality of 
tar having a higher percentage of the adhesive resins 
and a lower percentage of the volatile parts of the tar, 
which was found to be of great value as a binding 
agent for surface dressing and in the tarring of 
aggregates tor tar-macadam work. Local supplies 
of tar had advantages for engineers in urban com- 
munities ; and the gasworks which existed in every 
town of any size in England, Wales and Scotland, 
were called upon either to put in distilling plants or 
get the tar treated for the removal of the highly 
volatile naphthas and oils. Where the process had 
been carried out with care to comply with the speci- 
fications which were afterwards forthcoming from the 
Koad Board, the results had been, with few excep- 
tions, highly satisfactory. An investigation into the 
causes of these exceptions would have revealed the 
reasons for imperfect results, viz., either the use of 
tar of inferior or irregular quality, faulty aggregates, 
incorrect manufacturing conditions and _ incorrect 
application of the materials, whether in the form of 
tar-macadam or surface tarring. 

Prejudice had been raised against coal tar on the 
ground that washings from roads made or surfaced 
with it injured fish and aquatic vegetation. It was 
possible that in some special cases that might be true, 
but on the vast majority of our roads it was not the 
case, and no sufficient reason existed for excluding 
tar therefrom. 


STRENGTHENING BRIDGES, 

In the afternoon the conferences had been arranged 
by the Institution of Municipal and County Engi- 
neers, and were under the chairmanship of Mr. Frank 
Massie, M. Inst. C.E., the President of the Association, 
who is Sarveyor to the Wakefield Rural District 
Council. Two papers were presented, and the first 
was on “ The Strengthening of Bridges,” and was by 
Mr. C. G. Mitchell, A.M. Inst. C.E., and Mr. C. 8. 
Chettoe, A.M. Inst. C.E., both of the Roads Depart- 
ment of the Ministry of Transport. 

The authors explained that for the purposes of their 
paper bridges might be divided into the following 
types :—- 


(1) Brick or masonry arches. 


(2) Wrought iron or steel bridges, which could be 
subdivided into— 


(a) Trough bridges. 

(6) Multi-main girder bridges with plate girders 
or joists. 

(ce) Through or deck main plate girders with cross 
girders and stringers. 

(d) Truss bridges. 

(e) Arches. 
(3) Cast iron bridges, which could be subdivided 

imto— 


(a) Beam bridges. 
(6) Arch bridges. 

(4) Suspension bridges. 

(5) Reinforced concrete bridges. 

They then proceeded to describe various methods 
by which existing bridges, which were unable to bear 
the loads of present-day traffic, might be strenghtened. 
They did so by the aid of numerous diagrams, and 
as we cannot spare space to reproduce them, and as a 
résumé of the text would be of but little use without 
them, we must leave it to those of our readers who 
are interested in the subject to obtain a copy of the 
paper and study it as a whole. 


Roap CORRUGATION, 


The next paper, which was on “ Road Corruga- 
tion,’”’ was presented by Mr. E. L. Leeming, M.Sc. 
Tech., Assoc. M. Inst. C.E., who began by saying that 
with the advent of improved road construction and of 
motor transport there had developed a curious feature 
of wear which was generally known amongst road 
engineers as ‘“‘road corrugation.”” The waviness 
should not be likened to “ rail corrugation,’ which 
was caused by entirely different traffic and track 
conditions. The fixed wheel and axle rotation on 
rail traffic resulted in a side skid, owing to one wheel 
alternately getting ahead of the other ; also in round- 
ing curves there must be a further slip and skid, 
as the distance along the outer rail was greater than 
that along the inner one. For that reason, rail corru- 
gation was frequently to be found on tramway curves. 
On roads, however, the engineer was confronted with 
different conditions of traffic, and of the road itself 
at every section of it. A tar-macadam road which in 
one county was smooth and practically free from waves, 
would show corrugation if laid in another county, 
even though the same material were used. 

The wave trouble had come with the introduction 
of mechanically propelled traffic. It followed, there- 
fore, that it must be due to some particular feature 
of that traffic. The motor omnibus was a vehicle 
driven from the back axle, and usually equipped with 
solid rubber tires, a combination which inflicted untold 
damage to the road. The rear axle drive was perfect 
only so long as the road was perfectly smooth, but 
even the best road did not possess that smoothness, 
with the result that vibration due to the drive was 
set up. On a smooth surface presenting an even 
tractive resistance, the drive at the wheel contact 
was horizontal, and its transmission to the vehicle 
was likewise horizontal. But no road offered a con- 
stant tractive resistance, and therefore a great deal 
depended on whether the variations were slight or 
serious. In the ultimate, when the rear wheel struck 
the opposite slope of a pothole or wave—and, in fact, 
the action was the same when tractive resistance 
increased—the drive was then partially upwards, 
and that sets up a periodic vibration which was easily 
repeated. Clearly the solid rubber tire, quickly 
shorn of its resilience by pressure and wear, was 
incapable of taking up those road inequalities, and 
the action was complete. 

Occasionally we noticed that, on the same road and 
under apparently similar conditions, the frequency of 
the waves varied although the damage was caused by 
the same class of vehicle. The explanation of that 
was that, as the frequency varied, so did the depth 
and shape of the wave and the initial cause—in the 
road—of the vibration. Another cause of the vary- 
ing shape of the waves was the position of the road ; 
waves in the middle of a 20ft. road were of a different 
shape from those at the side or where the wheel traffic 
was all in one direction. 

The habits of vehicles were mainly governed by the 
volume of traffic ; on the quieter roads the vehicle 
usually sought the centre, and excessive wear was 
experienced. A small cambered road would assist 
in baffling drivers as to the centre of the road. Heavy 
motor omnibus vehicles did not travel well or safely 
if they were entirely on the left half of the road, and 
the rear or driving end tended to swing into the 
channel. That condition of things imposed great 
strain upon the road and created a corrugating vibra- 
tion on the inner portion of the vehicle. Speed 
under those circumstances added to the destructive 
effect and to the danger from skidding. 

The road engineer would usually testify to the 
increased expenditure incurred at the bends of a 
road ; the road user would testify to the rough surface, 
potholes and waves which he had to negotiate at 
curves. There was one short remedy for that state of 
things, and that was to construct the surface levels 
so that there was a gradual change from the cambered 
section on the straight to a super-elevated section on 
the curve. 

Corrugation on hills depended very largely upon the 








gradient, the width and alignment and the nature of 


the surface material. Downward traffic exerted a 
great thrust or shear downhill, as also did the up 
traffic ; the former was generally the more destruc- 
tive of the two, because speeds were higher and brake 
action inflicted serious damage to the upper layer of 
road material. Up traffic was steadier by reason of 
the increased drive and reduced speed. On gradients, 
generally speaking, all traffic tended to move to the 
centre and thus to cause greater wear on the centre 
portion of the road. As a rule, the shape of the waves 
would be flat on the upper side and steep on the lower 
side, owing to the continual creep downhill, and there 
again the solid rubber tires were the most destructive 
in causing this waviness. 

It was a matter of some difficulty to diagnose the 
reasons why some tar-macadam roads resisted wave 
formation and others apparently made in the same 
way did not. Roads repeatedly tar-sprayed often 
worked up into waves independently of the original 
surface ; in such cases scarifying would remove the 
trouble. Large aggregate tar-macadam would resist 
movement better than small aggregate; finishing 
coats of fine Tarmac should be applied sparingly, so 
that it dd not leave surplus material without a 
proper key. Bituminous asphalt about 2in. thick, 
when laid on concrete, withstood wave action with 
great success. 

To meet the troubles, Mr. Leeming suggested that 
solid rubber tires should be more heavily taxed ; 
in other words, taxed more nearly in proportion to the 
damage done. It was deplorable that pneumatic- 
tired vehicles should be paying at their present rates 
for the damage caused almost entirely by the solid- 
tired vehicles. A reduction of tax for pneumatic 
tire equipment would immediately teke effect, and 
road damage would be substantially lessened. That, 
in turn, would mean a less expenditure in road up- 
keep, which would equalise any diminution of revenue 
caused by the concession. 

If pneumatic tires were not to become universal, 
then some improvement on the present rear axle drive 
would appear to be necessary. Actually, it would 
damp vibration considerably if the load could be 
pulled from the front axle instead of pushed from the 
rear. Six-wheel vehicles were a step in the right 
direction, and particularly those which provided four 
driving wheels. Anything which carried the load on 
six wheels—even though the load were greater than 
one on four wheels—-nust make its weight ride 
steadier along the road surface. 


Gas LIGHTING. 


The morning session on Wednesday, the 25th inst. 
was in charge of the Institution of Gas Engineers, 
and was presided over by Mr. C. F. Botley, the 
President of the Institution, and chief engineer to the 
Hastings Gas Company. Of the three papers con- 
sidered the first was on “ Public Lighting by Gas, with 
Special Reference to Automatic Systems,’’ by Mr. 
Charles 8. Shapley, engineer and general manager, 
gas department of the Leeds Corporation. 

After a general review of his subject, Mr. Shapley 
proceeded to say that to get the best value out of any 
service it was necessary to make full use of the avail- 
able energy without waste, and that it was apparent 
even in the earliest days of street lighting that there 
was a tremendous waste of luminous energy owing to 
the time taken by the lamplighter between lighting 
the first and last lamps on his beat. It was necessary 
under that system to light the majority of the lamps 
during daylight hours, and the same waste of lighting 
occurred at extinguishing time. It was obvious that 
that waste of money and energy, if checked, could be 
used to lessen the cost of street lighting to the rate- 
payer, or, on the other hand, for the same expendi- 
ture better service could be given. It followed that 
the introduction of some kind of control was the in- 
evitable order of progress, and we found that what 
were now known as automatic controllers were men- 
tioned so far back as June 20th, 1868. 

The remainder of the paper was taken up by descrip- 
tions of various types of controllers. 


Tue Ratinc or Gas UNDERTAKINGS. 


The second paper was “The Valuation of Gas 
Undertakings for Rating Purposes,” by Mr. George 
Evetts, M. Inst. C.E. It deals with a subject, which, 
although it is of interest to many engineers, hardly 
comes within our province, and we do not, therefore, 
propose to give an abstract of it. 


THe Uses or ELeEcrricrry. 

The afternoon session had been arranged by the 
Incorporated Municipal Electrical Association, and 
was presided over by Mr. R. B. Mitchell, engineer and 
manager of the electricity department, Glasgow. 
There was only one paper, “‘ The Uses of Electricity 
for Housing and Institutional Purposes,” by Mr. R. 
Hardie, A.1.E.E. p 

After a brief reference to housing in general, the 
author went on to ask why to-day, when even tenants 
of older houses were discarding gas and installing 
electric lighting at their own cost, we should incur 
the cost of installing lighting equipment which had 
been scrapped in every progressive country? In our 
Colonies, on the Continent, all over North America, 
electric lighting was fast becoming universal, not only 
in every class of residence, office, workshop and factory, 








but for the lighting of all urban highways. Light- 
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ing superintendents would bear him out when he 
said that the existing lighting of many of our main 
streets, and practically all our side streets, left much 
to be desired. In but few of our city thoroughfares 
was the present standard of illumination anything 
like adequate; probably early developments in 
electric lamps of greater efficiency would help us to 
settle the question once and for all, and render past 
controversies on gas versus electric street lighting 
superfluous. He was assured that it was only the 
lack of funds which prevented this subject from being 
tackled by the officials responsible. 

The author then went on to discuss the various 
uses to which electricity could now be put in the 
household, and concluded by saying that the electrical 
industry had long since divested itself of swaddling 
clothes, and with the supreme confidence of young 
manhood it was seeking an opportunity to make good 
its claims, satisfied that performance would justify 
chem. 


Roaps. 


The session on the morning of Thursday, November 
26th, had been arranged by the Institution of Muni- 
cipal and County Engineers, and the chairman was 
Mr. Frank Massie, M. Inst.C.E. There were two 
papers down for consideration, of which the first was 
“The Repair of Roads Against Tramway Tracks,” 
by Mr. Francis Wood, M. Inst. C.E., borough engi- 
neer and surveyor of Blackpool, who said that the 
problem of tram rails in the road surface was one 
that had caused much discussion—on the one hand 
by road engineers and those interested in vehicular 
traffic generally, and, on the other, by tramway 
managers and those interested particularly in tram 
traffic. The latter argued that the most economical 
method of conveying the public in large numbers from 
one point to another was by means of tram cars on 
rails, and that local authorities should be grateful to 
the tramway undertakings because, as was usual, the 
tram rails occupied the centre of the road, which 
area was maintained by them, the highway authority 
was relieved of the expense of maintaining the portion 
of the road in which the rails were laid. Road engi- 
neers, on the other hand, were unanimous in declaring 
that tram rails were a continuous source of trouble 
and annoyance to ordinary vehicular traffic and that 
they should be eliminated from any road surface over 
which other vehicular traffic passed. Resolutions on 
those lines had been passed at two meetings, at least, 
of the International Road Congress. 

As to the local authorities saving half the cost of 
maintenance, that was an erroneous deduction, based 
probably on an arithmetical calculation instead of 
actual experience. There might be some saving, but, 
in general, it did not amount to such a proportion as 
one half the total cost of maintenance, the reason 
being that the tram rail wore to a very small extent 
—<during a period of twenty years under heavy traffic, 
there was not half an inch of wear—whereas wood 
paving, for example, would wear about 2in. to 2}in. 
in a less period in a road with no tram rails, but where 
there were tram rails and there was a frequent service 
of cars, the ordinary traffic was forced to the sides of 
the road, where tracking took place, with severe 
wear and to such an extent that the paving had to be 
replaced in about half the period it would otherwise 
have lasted ; hence, with such a pavement, the main- 
tenance of half the road was actually more costly 
than maintaining the whole. With macadam similar 
results obtained. Road engineers had been studying 
the problem with the object of securing a surfacing 
mixture that would not wear so rapidly as wood 
paving; at one time it was thought that granite 
setts would solve the problem, as the wear of that 
material approximated to that of the steel rail, but 
the ordinary granite sett had not been successful. 

On the question of economy, probably it would be 
admitted that where there were great numbers of 
passengers to be conveyed the trams could deal with 
them more expeditiously and economically—it might 
be with less number of vehicles, because the number 
of passengers might reach a higher figure than 100 
per car; but it was not usually the case that the 
density of the tram traffic was maintained throughout 
the day at that rate, and on many occasions there 
were very few passengers for the huge cars, which 
were used during the whole of the day, and thereby 
unnecessarily occupied an important area of the road. 

Mr. Wood then went on to discuss various methods 
of track construction, and the surfacing of the road, 
and concluded by saying that he was convinced that 
the rigid form of track construction that had been 
followed in the past would quickly cause corrugations 
to form on the rail surface where there was heavy and 
continuous car traffic passing over the track, and that 
for comfortable running and less costly maintenance 
it was necessary to provide a resilient foundation or a 
resilient bed on which the rails might be allowed the 
very slight movement which it required and which 
would bring the rail back to its normal position. 


The second paper was entitled “‘ Scottish Rural 
Roads : A Suggested Policy for the Future,” and was 
by Major W. L. Gibson, county road surveyor, 
Perthshire County Council, Western District, and 
Mr. George 8. Barry, county road surveyor, Ayrshire 
County Council, Ayr District. 


the various aspects of road construction and main- 
tenance in the light of the extended experience of the 
two authors. The subject is discussed under five 
headings :—(1) Road surface maintenance ; (2) crust 
formation ; (3) dangerous corners and narrow roads ; 
(4) footpaths ; aad (5) capital expenditure, central 
quarries, and other matters. 

With regard to the first, the opinion was expressed 
that the timeous patching of potholes and the making 
up of depressions could not be too strongly urged. 
Tt was unfortunately the case that often when men 
and plant were engaged in coating operations, 
ordinary repair work was apt to be neglected. Some- 
times that was due to want of sufficient funds, and 
pointed to the need for squads more or less per- 
manently engaged upon minor repair work and to the 
provision of an adequate allocation of expenditure 
for this work. The authors were satisfied that if a 
district were split up into two or more divisions, 
according to its size, and if in each division there were a 
small squad provided with suitable plant and materials, 
detailed to carry on the repair work systematically, 
a great deal of surface wastage could be checked and 
much improvement effected. 

After reviewing the qualities of various materials 
used for crust maintenance, the authors then turned 
to crust formation, and said that a surface that was 
durable and reasonably inexpensive was to be aimed 
at for main roads in rural areas. Three forms of con- 
struction suggested themselves, viz.—(q@) tar-macadam 
sealed with tar and bitumen compound ; (6) dry metal 
grouted with either tar-bitumen compound or pure 
bitumen and sealed with a similar medium ; and (c) 
a modification of (6) where the newly metalled surface, 
after a thorough consolidation with the roller, 
received about half a gallon of grout per square yard, 
and was finished off with }in. or jin. chippings or 
rough gravel well rolled in. That particular form was 
recommended as suitable for moderately heavy 
trafficked roads, and as a substitute for water-bound 
macadam tar-sprayed. While the cost is approxi- 
mately the same as the latter, the ‘ semi-grout ” 
method provided a much better road. In some dis- 
tricts the (a) type of construction would not be found 
so convenient as the (b) type, but where no central 
tar-macadam plant was in existence, a good portable 
plant should be obtained. . Special attention must-be 
directed to the haunches of the road, for therein lay 
the weakest part of a rural road. The sides should 
be taken out to a depth of 10in. to 15in., and filled in 
with slag or whinstone bottoming well consolidated. 

Other matters in connection with road and foot- 
path construction were also discussed. 


The last session of the Congress, on the afternoon 
of Thursday, November 26th, had also been arranged 
by the Institution of Municipal and County Engi- 
neers, and was also under the chairmanship of Mr. 
Frank Massie. Two papers were taken, the first 
being “‘ Regional Planning and Road Development,” 
by Mr. Herbert H. Humphries, M. Inst. C.E., the 
city engineer and surveyor of Birmingham. 

The author said that the matters to be dealt with in 
connection with town-planning schemes, such as the 
planning of road and street systems, general trans- 
portation, water supplies, natural and artificial 
drainage, lighting and power distribution, refuse 
disposal problems, the provision of recreational and 
educational facilities, industrial and _ residential 
zoning, the establishment of civic and neighbourhood 
centres, &c., were obviously of such importance to 
the welfare of the community generally that they 
could not be exclusively designed within the compass 
of the arbitrarily fixed boundaries of separate local 
authorities. To attempt to do so, must, of necessity, 
end in failure to provide the best services to the 
particular district itself, while possibly seriously 
hampering the development and other interests of the 
adjoining region. 

As those were all matters the successful solution of 
which was vital to the well-being of a whole region, 
it was a matter of paramount importance that the 
planning of extensive areas should be undertaken, 
extending and co-ordinating the town-planning 
schemes of the various authorities within it. Thus 
would be produced one comprehensive and coherent 
scheme for the whole of a region which, owing to its 
geographical and physical features, had such im- 
portant matters in common as those above men- 
tioned, conjoined to mutual manufacturing, trading 
and business interests. 


The last paper was entitled ‘** Housing: A Brief 
Review of some Modern Methods of House Con- 
struction,’”’ and was by Mr. Percy Morris, the city 
housing architect of Wakefield. 

It is a lengthy paper, containing a vast amount of 
useful information, and profusely illustrated by draw- 
ings and half-tone engravings, and it does not lend 
itself to condensation. As space precludes us from 
reproducing it in its entirety, we are reluctantly 
compelled to do no more than mention it. 








- 


A soctety has been formed in Chili, under the name of 
the Asociacién Carbonera de Chile, for the purpose of 


Carborundum. 


Tue history, methods of manufacture and applications 
of carborundum formed the subject of a paper read before 
the Manchester Association of Engineers on Friday, 
27th ult., by Mr. F. W. Higgins. The author said that 
carborundum had never been found in Nature, but was 
solely a product of manufacture in the electrical furnac 
It was first produced experimentally in 1891 by Mr. E. G 
Acheson, and so rapidly had its uses been developed that 
to-day the annual production was upwards of 30,000 tons 

Carborundum, the author went on to explain, wa« 
manufactured in electric furnaces of the resistance type, 
the furnaces consisting of a rectangular fire-brick box-lik. 
structure, 45ft. long, LOft. wide and 10ft. high, throug! 
the two ends of which were passed carbon electrodes co, 
nected by copper cables to the electric power lines. Ty 
furnace charge consisted essentially of silica, sand and fins! 
ground petroleum coke, to which were added smal! 
amounts of sawdust and common salt, the object of th 
sawdust being to facilitate the escape of the carbon 
monoxide gas while the salt acted as a purifying agent 
The furnace was operated intermittently. 

In preparing for a run, the mixture was led into th 
furnace until it was about half full, and a trench was then 
made from end to end, which was filled with granular 
coke. The coke formed a core which made connection wit | 
the electrodes at either end, and constituted the resistor 
The furnace was then filled with the remaining mixtur 
and the power turned on. The current of 10,000 ampéres 
was transmitted through the core, which was thereb 
raised to an incandescent heat, and, in turn, radiated that 
heat to the surrounding mixture. As the temperature 
increased, the reaction between the coke and sand pro 
ceeded, with the resultant building up of a ring of car 
borundum crystals surrounding the core. The oxygen 
of the silica combined with carbon to form carbon monoxide 
which escaped as gas, burning to carbon dioxide on the 
surface of the furnace. The silicon simultaneously united 
with the remainder of the carbon present to form silicon 


carbide. The reaction in effect was expressed by the 
equation 
Sid, + 3C SiC + 2CO. 
The formation temperature of silicon carbide was 


1840 deg. Cent., and it was decomposed above 2240 deg. 
Cent. Outside the zone of crystalline carborundum, there 
was produced a ring of amorphous carborundum, consist- 
ing of an indefinite combination of silicon carbon and some 
oxygen. If the temperature of the core exceeded 2240 deg 
Cent., some of the carborundum crystals next to the core 
were converted into graphite, owing to the decomposition 
of the silicon carbide molecule ; the silicon was volatilised, 
leaving the carbon as a graphite pseudomorph of the 
carborundum crystal. On that discovery Acheson founded 
the artificial graphite industry. The phenomena was 
remarkable in that a material which represented almost 
the extreme limit of hardness was thus suddenly trans 
formed into one which possessed the extreme of softness ; 
for graphite was so soft that it found favour as a lubricant 
—the very antithesis of an abrasive. The present-day 
furnaces consumed 3000 horse-power each, and produced 
8 tons of carborundum in thirty-six hours. At the same 
time, over 11 tons of carbon monoxide gas were given off, 
and allowed to go to waste by burning on the surface of 
the furnace. No practical means had yet been found 
whereby that gas could be collected and made use of 
When sufficiently cool, the walls of the furnace were 
partially removed, the unconverted mixture on the outer 
portion of the furnace was raked off, a careful separation 
was made of the layer of amorphous carborundum and, 
finally, the zone of crystal carborundum was broken into, 
the carborundum being removed in large irregular masses 
of interwoven crystals. These masses were transferred 
to the crushing plant, where they were ground in heavy 
mills and then passed through a number of processes of 
refining and grading into the various grit sizes required. 








THE PROBLEM OF BRITISH INDUSTRY. 


“Tue Problem of British Industry "’ was the title of an 
address given on Wednesday last, December 2nd, bofore 
the Liverpool Engineering Society by Sir Wm. Peter 
Rylands. Sir Peter began by saying that there were three 
main factors underlying this problem, which acted and 
re-acted on each other. They were as follows :—First, 
the sociologic aspect; secondly, the economic effect of 
fluctuating currency; and, thirdly, the economic effect 
of the war upon Great Britain. Sir Peter presented a 
thoughtful review of the subject under each of those 
headings, and in his conclusion said that it was a curious 
economic paradox that the prosperity of the country 
should be increased by the relief of men who were unem- 
ployed. The fact was the country was pursuing two dia- 
metrically opposite policies at the present time. On the 
one hand, we had sought to increase the value of the pound 
with the idea that that would reduce prices, and to insist 
that everybody should reduce their costs in order to bring 
them down to the continental level, while, on the other 
hand, the more successful we had been in bringing about 
the necessary depression of trade, the larger the sums of 
money we provided for the unemployed and for the pur- 
pose of relief works to counteract the economic conse- 
quences. The essential lesson, he pointed out, was that 
abounding prosperity of the hom» trade was able to 
provide the necessary production more than to make up 
ior the deficiencies in our exports. That suggested that 
we should seriously consider whether we had been right 
in the past in regarding our foreign trade as the first 
interest of the country, or whether, in view of the present 
position, it might not now be desirable that this general 
policy should be reviewed, and while seeking, as far as 
possible, to do nothing which would directly prejudice our 
export trade, we should now regard the development of 
the home trade as the first consideration. 





developing the vast coal resources in the southern part of 





It is a thoroughly practical paper which deals with 
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Railway Matters. 


CLOSER examination of the parliamentary proposals 
of the Metropolitan Railway shows that, in addition to the 
new line mentioned in this column last week, it is proposed 
to revise the powers to extend the Great Northern and 
City section from Moorgate :to Lothbury. We notice also 
that though the new line between Willesden Green and 
Edgware-road will be of the tube character, its dimensions 
will be such as to accommodate the Metropolitan main line 
coaches. One of the Southern Railway schemes is to give 
a curve between the South London and the Crystal Palace 
lines near Peckham Rye. 


THowGH the late Cambrian Railway was comparatively 
very impecunious, it did its best to develop the coast line 
between Aberystwyth and Pwllheli, and the people so 
served were very grateful and appreciative. Under group- 
ing, the line passed from the Cambrian Company to the 
Gireat Western Company, but local touch was retained 
by the line remaining under the supervision of the former 
Cambrian superintendent at Oswestry. ‘That, however, 
as regards the line between Barmouth and Pwllheli, is to 
be changed from January Ist, as that section is then to 
pass to the supervision of the Chester divisional super- 
intendent. 

To reduce the congestion between Waterloo and 
Hampton Court Junction that has prevailed since the 
new electrical services were introduced on July 12th, the 
Guildford, vid Claygate, electrical trains have, as from 
‘Tuesday, the Ist inst., been running over the main lines. 
In order to avoid interference with the other trains on the 
main lines, they do not call at any intermediate station 
between Waterloo and Surbiton in either direction. There 
are now three electric trains to and from Guildford per 
hour, and three to and from Leatherhead. .Two of the 
latter three serve Dorking and the remaining one Effing- 
ham Junction, vid Bookham. 

AN important change is being made at the New Year 
in the administration of the civil engineer's department of 
the Great Western Railway. Two years ago, when Mr. 
Grierson retired, Mr. J. C. Lloyd, the permanent way 
engineer, and Mr. W. Waddell, who had been the general 
manager, and formerly the chief engineer, of the Barry 
Railway, were made joint chief engineers. It is now 
announced that Mr. Lloyd is to be the chief engineer as 
from January Ist. It is further announced that Mr. R. 
Carpmael, who was Mr. Waddell’s assistant, at present 
at Barry, and Mr. E. G. Matheson, now the divisional 
engineer at Bristol, are to be assistant engineers at the head- 
quarters at Paddington. Mr. Matheson is being succeeded 
at Bristol by Mr. A. S. Quatermaine, now an assistant 
to Mr. Lloyd at Paddington. 

THE use of an increased number of sleepers to permit of 
a heavier axle load cannot, says Mr. A. F. Harvey in a 
paper entitled “ Sleeper Spacing and its Effect on the 
Maximum Permissible Axle Load,”’ which has just been 
issued by the Railway Board, India, be justified in the case 
of new track to be laid or of relaying existing track with 
new rails. It might, however, be worthy of consideration 
in two cases, viz., if it is proposed to run heavier axle loads 
over existing track, which is not otherwise due for imme- 
diate relaying, or if it is proposed to use, for a new line 
or for relaying, second-hand rails in stock, which it is 
desirable to use up, instead of buying new rails. In these 
cases the provision of extra sleepers per rail length might 
be considered, but this by itself would not be an econo- 
mical solution, and would have to be accompanied by some 
restriction in speed as well. These two methods of improv- 
ing the carrying capacity of the rails, if combined in a 
reasonable manner, might result in an economical solution 
of the problem of how to increase the maximum axle load 
without using a heavier section of rail. 

WHEN the apparently large number of railway accidents 
in France was under discussion, it was stated that more 
automatic signal sections were to be installed. That was 
very interesting news, as at one time automatic signalling 
was not viewed with favour by French railway officers. 
For instance, M. Margot, now the general manager, but 
at that time the superintendent of the P.L.M., reported 
to the International Railway Congress of 1905 at Wash- 
ington that he was opposed to automatic signals because 
they could not do certain things that a signalman could, 
i.e., send a message in case of an accident, stop a train in 
an emergency, or advise the next box to pull up a train in 
case of a fire or shifted load on a wagon. M. Margot could 
speak with sound experience, as 38 kiloms. between Laroche 
and Auxerre had automatic signals. On the neighbouring 
Midi, 42 kiloms. between Bordeaux and Langon were 
equipped. But apparently there has been a change of 
view in that matter, as, according to a report to the recent 
London Railway Congress, there are 655 kiloms. (409 miles) 
equipped on the Midi, whilst the P.L.M. has several inter- 
mediate seetions with automatic signals. 


In this column of our issue of the 13th ultimo, it was 
mentioned that when Parliament reopened Lord Monkswell 
intended to raise certain questions as to the running of 
trains. That opportunity presented itself on the afternoon 
of yesterday—Thursday—-week, when, on the point of 
failing to give precise instructions to drivers as to the 
making up of lost time, Lord Monkswell was effectively 
answered by Lord Montagu of Beaulieu, who said that it 
was fur wiser not to issue such precise instructions, but 
to leave the question to the judgment of individual drivers. 
‘Those men were thoroughly equipped by their training, and 
he would rather trust to their judgment than to any 
mechanical device or precise instructions. Viscount Peel, 
in answering for the Government, said that the definite 
orders issued to French drivers were absolutely unsuitable 
for this country, and the Government thought it very 
undesirable that such definite and complicated instructions 
should be given to British engine dirvers as to what they 
should do in cases of emergency. Another grievance of 
Lord Monkswell was that mechanical safeguards against 
excessive speed on sharp curves and other danger points 
had not been adopted. In our own notice of November 
13th we,pointed out that ** speed control *’ would not pro- 
vide for varying limits of speed. Lord Peel, in his reply, 
did not enlarge on that point, but simply said that 
Suggested improvements were continually being examined 
by railway companies. 








Notes and Memoranda. 


Tue latest news from Tasmania suggests that the 
cement works at Railton, where a powdered fuel plant has 
been installed, will start work this month. 


Tue Barlow airship station near Selby is to be used as a 
beet sugar factory, with a capacity of 1000 tons of beet a 
day. A shipping wharf is to be built on the river Ouse. 


A note in the South African Mining and Engineering 
Journal states that a deposit of wolfram of good quality, 
which is believed to be of considerable extent, has been 
found near Kenhardt. 

Tue phosphate deposits of the Malmesbury district of 
South Africa, which are about 5ft. thick, are said to be 
“ inexhaustible during the present century.’’ The material, 
according to Mr. Muller, contains 25 per cent. of phosphoric 
oxide. 

Ir is announced in the Chemical Trade Journal that a 
British firm has put on the market a solid form of hydrogen 
peroxide, which should prove a very useful reagent in 
analytical chemistry. ‘The commercial material contains 
35 per cent. of H,O,. 

During the year 1923-24 the mineral production of 
Tasmania was valued at £1,335,244, as compared with 





£1,068,178 for the previous year. The most important 
item was copper at £436,235, while tin came next with 
£257,797. There were large increases in the production of 
cadmium, zinc, and cement. 


In the course of a paper read before the Institution of 
Welding Engineers, Mr. A. E. Knowles, said that his firm 
opinion was that the use of the surplus power of our power 
stations in electrolytic cells was the solution of the problem 
to meet the rapidly increasing demand by chemists for 
absolutely pure hydrogen in the many synthetic and 
catalytic processes which were now coming to the front. 


In the course of a paper on “ The Education and Train- 
ing of Mining Electrical Engineers,’ which he read before 
the Association of Mining and Electrical Engineers at 
Cardiff, Mr. T. J. Nelson said that he found students who 
had passed an examination equivalent to the ‘“ London 
Matric."’ were better able to grasp the technicalities of 
their subsequent training than were others not so well 
equipped. 

Accorpine to the report of the Ceylon Plumbago 
Merchants’ Union, the demand for Ceylon plumbago has 
shown a gratifying improvement on last year in exports 
and prices. During the six months which ended with June, 
1925, an increased quantity was taken by Germany, which 
is likely to be the biggest buyer of Ceylon plumbago ; 
up to June 30th it had taken 2900 tons, against 900 tons 
for the same period of 1924. The demand from America 
and Great Britain has been disappointing, but a better 
demand from America is anticipated. 


A parer on “ The Support of Underground Workings 
in the Coalfields of Scotland "’ (Safety in Mines Research 
Board paper No. 12, H.M. Stationery Office, Adastral 
House, Kingsway, London, price 2d. net) has just been 
published. This paper is the second report of the Com- 
mittee appointed to investigate methods of reducing the 
number of accidents due to falls of ground in coal mines, 
the cause of half the total number of fatal accidents. In 
the present report the Committee gives an account of the 
best practice for supporting the workings in the Scottish 
mines and makes suggestions for improvements where 
the existing practice is open to criticism. Many of the 
suggestions made apply equally to other coalfields. 


ACCORDING to a writer in Machinery, it has been found 
that by leaving a pair of wheels standing on sand in 
tropical*parts for a few weeks causes the portion in contact 
with the earth quickly to corrode, and this portion has 
caused flats on the tires within as little as a month of 
service. Removing the flats by turning means a loss of 
wearing surface, and after turning it has been found that 
the metal at the flat portion is spongy and flats will again 
occur. It has also been found that tires stored in a damp 
or dusty shed do not give the same service as tires of the 
same make fitted direct on the wheel centres by the 
makers. Tires should not be left in the open or exposed 
to the salinity and inclement weather found at most ship- 
ping ports, and if not directly put into use on arrival should 
be stored on rails in a dry place. 


At the recent Textile Machinery Exhibition held in 
Manchester, Markt and Co. (London), Ltd., exhibited a 
Veeder magnetic counter counting the drops of water falling 
from a tap into a vessel below. The water in the course of 
its fall completed an electrical circuit which energised a 
horseshoe magnet and thereby operated the counter. 
The mechanism which moves the number wheels in count- 
ing has two motions: one forward, which moves the 
counting wheel under the influence of the electro-magnet 
when the contact is made, and a return movement under 
the influence of a spring. Direct current is used, and for 
completing the electric circuit either the “ wipe or sliding * 
or “ make and break *’ contacts may be employed. The 


| former has the advantage that ordinary material may be 


used as any corrosion caused by sparking tends to be 
worn away by the friction created. 

Accorpine to Professor A. P. Laurie, the most serious 
cause of weathering to-day of stone used for buildings, 
is the attack on the stone of the acid oxidised products of 
sulphur, and it is not confined to the towns. The action 
of the sulphur acids results in the formation in the case of 
limestones, and in the case of sandstones which contain 
calcite, of calcium sulphate, which is slightly soluble in 
water. The most serious effect of calcium sulphate is its 
crystallisation Within the stone, resulting in the stone 
being mechanically broken up. Some- sandstones are 
practically free*from calcite, and these should be used in 
modern cities. »Limestones differ considerably in suscepti- 
bility to attack’ and in tendency to break up, owing to 
the crystallisation of the sulphate of lime. Apparently 


one of the conditions is that there should be free and rapid | 


evaporation from the stone after wetting, so as to draw 
the sulphate of lime to the surface and prevent it from 
crystallising inside the stone. This raises the question 
as to whether the hosing of buildings during hot weather 
would not be of advantage. 








Miscellanea. 


New rich deposits of radium-bearing ores are reported 
to have been discovered in the Belgian Congo. 


Ir is intended to start a foundry at the workshop at 
Harrow School as soon as funds can be obtained for the 
purpose. 

Tenpers for the 1000 open low-sided 10-ton wagons 
required by the Egyptian State Railways should be in by 
January 21st next. 

Pians have been prepared by the Durham County 
Education Committee for the erection of an electrical 
laboratory at Jarrow secondary school. 


A peEposit of coal has been discovered about 60 miles 
from Sydney, containing three seams above 700ft. It is 
said to contain about 50 million tons of coal, which has 
very little sulphur. 


Ir is reported that a nitrogen-fixation factory is to be 
erected near Rastjepino, on the Moscow—Nijni Novogorod 
Railway. It is hoped to have the plant completed in 
twelve months time. 


THE motor omnibus service between Manchouli, Man- 
churia, Urga and Sanpeitzefu has been started for both 
passenger and freight. The service is already stimulating 
business in these districts. 

A coat deposit has been discovered at Wangerhshan, 
north-east of the Summer Palace, or Wanshowshan, near 
Peking. It covers an area of at least 15 square li. The 
coal is reported to be anthracite. 


THERE is a proposal on foot in India for the dredging of 
the river Saraswati, one of the big rivers of Bengal, flowing 
through the Hooghly district. The river was an important 
means of navigation 300 years ago, but is now almost 
silted up. 


It is reported that the construction of a beet sugar 
factory at Halesowen has been abandoned, on account of 
the lack of support on the part of farmers. On the other 
hand, it is proposed that a factory should be put up near 
Gainsborough. 


TxE Committee appointed by the South African Govern- 
ment to inquire into the question of State assistance for 
the shale oil industry has suggested a bounty ranging 
downwards from 5s. to Is. in the pound, and has fixed 
the total amount of the bounty at a quarter of a million 
sterling. 

Tue Sydney plant of the British Empire Steel Corpora- 
tion will be worked at full capacity throughout this 
winter up to February Ist, on orders recently booked with 
the Canadian National Railways. There are at present 
2800 hands employed, with three blast-furnaces and twelve 
open-hearth furnaces working double shifts. 


Tue British Vice-Consul at Chemnitz informs the 
Department of Overseas Trade that the position in the 
machine-making industry in that distirct is apparently 
rapidly reaching a very critical state. There are few firms 
that did not reduce the number of their employees during 
October, and most of them have als» gone on short time. 
The outlook for the next few months is far from being 
good and the almost general opinion is that the worst has 
yet to come. 

His Masrsty’s Consul at Stockholm, Mr. D. F. 8. 
Filliter, reports that the proposal has been put forward 
for the formation of a company to supply electrical power 
to the island of Oland. The scheme is at present in its 


infancy. The proposal is that power should be taken from 
the hydro-electric power stations on the mainland 
probably Sydsvenska Kraft, A/B, Malmé—and trans- 


mitted by a high-tension submarine cable to Oland and 
further distributed to the different parts of the island by 
low tension aerial cables. 

Some little time ago Pease and Partners, Ltd., prepared 
a scheme for the erection of a wharf on the river frontage 
of their Tees Bridge Ironworks, at Stockton, to be used in 
conjunction with their own steamers as a means of open- 
ing up continental trade. This scheme has now been com 
pleted and successfully launched, the first cargo of 500 
tons of Cleveland pig iron having been landed at Hamburg. 
By means of the wharf, quick transport service is ensured, 
and costs are reduced ; and the firm is of the opinion that 
in the near future continental trade will be developed as a 
result. 

Tue drill operating from the 800ft. level in the shaft 
on the Coronation Syndicate’s farm Luipaardsvlei No. 10 
has, according to the South African Mining and Engineer 
ing Journal, intersected at 173ft. the ‘ Randfontein 
leader,’ 8in. wide, which, with *‘ waste,’’ showed 29 dwt. 
over llin. Boring was continued, and it is now officially 
announced that the west reef has been struck at 273ft., 
carrying very high values. The upper portion (Sin.) 
of this reef assays 3 oz. 12} dwt. per ton of 2000 Ib., and 
the lower portion (9in.) assays | oz. 2 dwt. per ton, which 
is equal to 16 dwt. 4 gr. over 48in. 





Tae Sydney City Council is about to invite tenders for the 
plant required in connection with the proposed new power 
station. The estimated cost of the equipment is approxi 
mately £1,000,000. Pending the completion of the new 
station, a programme of work involving the arrangement 
underground of all high-tension mains in the city area 
is being pushed ahead. It is estimated that this work and 
the extension of the present reticulation system will involve 
an expenditure of about £2,500,000 by the year 1929. 
In this connection Mr. H. R. Forbes Mackay is visiting 
England to advise tenderers for the plant. 

PeRMIssion has been. given by the United States 
Government, according to the Canadian Engineer, for the 
diversion by the Niagara Falls Power Company of an 
additional 225 cubic feet per second of water from the 
upper Niagara River. The new allotment will bring the 
diversion permitted to the company to 19,725ft. per 
second, just 25ft. less than the permitted total of 20,000. 
The additional water became available when the United 
States Power Board granted a licence to the Lockport and 
Burt Powér interests to divert 275 cubic feet from the 
upper Niagara for the barge canal and Eighteen-Mile 
Creek at Lockport. With the 225 additional feet it will 
he possible to develop almost 5000 horse-power, 
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BUENOS AIRES.—Mrrosett’s Boox Strong, 576, Cangallo. 

CHINA.—KEtiy anp Wass, Limited, Shanghai and Hong 
Kong. 

EGYPT.—Camo Exrness Acrncy, near Shepheard’s Hotel, 
Cairo 

FRANCE.—Boyveavu axp CuEviLiet, Rue de la Banque, Paris. 

CHAPELOT AND Cre., 136, Bld. St. Germain, Paris. 

BELGIUM.—W. H. Surrs anp Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 

INDIA.—A., I. Comsmrpes anp Co., Bombay ; THACKER AND 
Co., Limited, Bombay; THacksr, Srrvk anv Co., 
Calcutta. 

_—MAcGLion! ANd Srrint, 307, Corso, Rome; FRATELLI 
Treves, Corso Umbarto 1, 174, Rome; FRaTe.ti 
Bocca, Rome; Uxeico Horrtt, Milan. 

JAPAN.—Maruzew Co., Tokyo and Yokohama. 

AFRICA.—Wx. Dawson anv Sons, Limited, 7, Sea-street 
(Box 49), Capetown. 

C. Jora anp Co., Johannesburg, East London, and 
Grahamstown. 

AUSTRALIA.—Gorpox anp Gorton, Limited, Melbourne, 

Sydney, Brisbane, and Perth, &c. 
MELVILLE aNv MvuLLEN, Melbourne. : 
ATKINSON AND Co., Gresham-street, Adelaide. 

CANADA.—Dawsox, Wa., anp Sons, Limited, 87, Queen- 
street East, Toronto. 

Gorpow axp Gorcna, Limited, 132, Bay-street, Toronto. 
MonTREAL News Co., 386-388, St. James- street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON,—Wuayartsa anv Co., Colombo. 

JAMAICA.—Epvucationat Surriy Co., Kingston. 

NEW ZEALAND.—Gorpow anp Gorcs, Limited, Wellington 
and Christchurch; Urron anp Co., Auckland; J. 
Wrison Crate anp Co., Napier. 

STRAITS SETTLEMENTS. 
Singapore. 

UNITED STATES OF AMERICA.—InresnationaL News 
Co., 83 and 85, Duane-street, New York; Supscrir- 
TION News Co., Chicago. 


ITALY 


Ketty anp Wasa, Limited, 
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Stresses in Bollers. 


So far as an exact knowledge of working stresses 
is concerned, there are few things more unsatis- 
factory than a boiler. It is true that we know 
with considerable accuracy the strength of plain | 
cylindrical shells, whether subjected to internal or 
to external pressure. There is also little room for 
anxiety with regard to riveted joints or the strength 
of flat stayed surfaces. If a boiler could be con- 
sidered as consisting of nothing more than a collec- 
tion of such elements, the calculation of its strength 
as a whole would be a fairly simple matter. But 
this is very far from being the case. Boiler drums 
must have manholes and other orifices cut in them, 
and their stresses are further complicated by the 
constraint of the flat or dished ends. The latter 
are flanged to a small radius, are pierced for gauge 
connections and are frequently formed with flat- 
tened areas to receive the fittings. Even in the 
very simplest of boilers there are many places 
where the stresses caused by the working pressure 
are almost entirely a matter of conjecture. The 
freedom from accidents to which we are accustomed 
is due rather to the experience of generations of 
boilermakers than to what is wrongly called 
** scientific ’’ method of design. A _boilermaker 
is working on truly scientific principles when he 
traces effects back to causes and modifies his 
practice when events indicate that a change is 
desirable. There are only two ways in which the 
mathematician can assist design—either by giving 
symbolical expression to facts already determined 
experimentally or by indicating what may be 
expected to occur with perfect materials of which 
all the properties are known. The most difficult 
practical problems are unfortunately rarely amen- 
able to mathematical treatment, and even when 
they are, the mathematics may be as formidable 
as the problem itself. ; 

The art of boilermaking can no more wait: for 
mathematics than can any other branch of engi- 
neering, and whenever it is impossible to calculate 
stresses in advance the only thing to do is to deduce 
them afterwards from the behaviour of the 
material. It is not necessary that a boiler should 
burst, or even that it should be permanently de- 
formed, for the stresses to which it is subjected to 
become evident. Internal pressure will cause 
minute extensions, contractions or deformations 
of the shell as the latter endeavours to assume a 
shape in which its cubical capacity will be greater. 





elastic range, of course, the stresses will be exactly 
proportional to the strains produced by them, su 
that knowing the strains the stresses can be 
determined. In bridge work, and especially where 
redundant members are concerned, the directness 
of this method has appealed to engineers for some 
time, and various instruments have been devised 
to enable the requisite measurements to be taken. 
The more difficult problem of determining the 
stresses at various points of a boiler shell by means 
of a measurement of the strains has been attacked 
with characteristic ingenuity by Mr. C. E. 
Stromeyer, who gives the results of numerous 
experiments in his annual memorandum to the 
Manchester Steam Users’ Association. The method 
he has devised for measuring the strains is delight- 
fully simple after the assemblies of microscopes, 
mirrors and what not which one has come to asso- 
ciate with small strain measurements. At the 
| points, usually an inch or two apart, between which 
the strain is to be measured the ends of two stout 
wires are electrically welded. These wires project 
normally from the plate and carry at their outer 
ends adjustable gramophone needles. The needles 
are arranged parallel to each other and at right 
angles to the wires. On passing a piece of smoked 
glass across the needle points two parallel lines are 
drawn. Any deflection of the boiler shell between 
the wires will cause the needles to recede from or 
| approach each other, the alteration of the distance 
between the lines owing to the relative movement 
of the needles being a greatly magnified measure 
of the deflection of the plate. Using wires 12in. 
long, spaced lin. apart, results which are correct 





|to within less than 1 per cent. are said to be 


obtainable. For details of the various tests carried 
out and the results obtained reference should be 
made to the memorandum itself, which we shall 
reprint in a future issue. A number of measure- 
ments of the deflection of the corners of the fire- 
box and fire-box casing of a small locomotive type 
of boiler appeared to show that the strength of the 
|corners was not equal to that of the flat stayed 
| surfaces. This result is considered confirmatory 
|of the experience that cracked corners are not 
|infrequent. Mr. Stromeyer, however, seems hardly 
| prepared to recommend a remedy. If the stays 
| were placed further from the corners and the latter 
|increased in radius matters might be improved, 
|} as he points out ; but he seems very undecided as 
to whether either thic kening or thinning the plates 
would be beneficial. In favour of thinner plates 
he refers to the fact that the stresses at one corner 
of the casing where the plates were doubled were 
apparently over three times as great as at another 
corner where there was only a single thickness of 
metal. This result, we think, ought to be verified 
by further experiments. It not only seems unlikely 
that doubling the plate would raise the stresses 
under test pressure from 10,120 lh. toe 33,400 Ib. 
per square inch—the latter being dangerously 
near the yield point of the material—but if 
increases of stress of this order actually occur 
experience should show their effect. Surely 
if one corner was really stressed three times 
as heavily as any of the others, such corners would 
suffer a sufficiently great disproportion of failures 
in service to call attention to the severity of the 
conditions. Another somewhat unexpected effect 
appears in the case of a small vertical donkey 
boiler. The movements of a row of twelve scribing 
wires standing on a radial line across the top of the 
boiler indicated that the central uptake, instead of 
acting as a tie rod holding the dished top plate 
down, was really behaving as a strut when the 
boiler was under pressure. The explanation sug- 
gested by Mr. Stromeyer is that the horizontal 
stretching of the boiler shell and the horizontal 
contraction of the fire-box would both tend to 
diminish the distance from the fire-box crown to 
the boiler top, thus throwing the uptake into com- 
pression. Such a result might hardly have been 
anticipated, but the evidence of the scribers 
seems conclusive, at any rate so far as the particulay 
boiler in question is concerned. 





It was the reported tendency of certain locomo- 
tive fire-boxes to crack at their corners which 
caused Mr. Stromeyer to embark on the series of 
investigations referred to. He was no doubt also 
stimulated by the serious explosions which have 
recently occurred on the Continent owing to the 
cracking of dished ends. In both cases we have the 
concentration of the stresses due to the “ breath- 
ing” of the boiler along a narrow band of metal 








bent to a comparatively short radius. The method 
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he has devised appears to provide a practical means 
of estimating the magnitude of the stresses which 
will occur in any particular kind of corner. It is 
equally applicable to the determination of the 
stresses which are produced at a joint in the plates. 
With riveted boiler drums now in service under a 
pressure of 700 lb. and more to the square inch 
the fullest possible knowledge of the stresses 
involved is desirable. The responsibility of boiler- 
makers is increasing every day. It does not end 
with proper design, for the best design in the world 
is useless without proper material properly treated. 
A particularly bad explosion was caused in this 
country several years ago by the cracking of the 
corner of a dished end plate of a boiler drum. The 
design was adequate in every way, but examination 
of the wreckage showed that the metal of the end 
plate had been dented all round inside the radius 
of the flange by the action of the riveting machine. 
The possible embrittlement of boiler plates by 
highly alkaline water, especially with modern steam 
pressures and temperatures, is another source of 
danger, which, like grooving, is_ likely to be 
increased by concentration of stress. It is a truism 
to say that the most dangerous parts of a boiler 
are the most highly stressed parts, but it serves 
to call attention to the need for exact knowledge 
of where and how great the maximum stresses 
are. 


Electricity Supply. 


THE proposals which the Government is about 
to put forward relative to electricity supply are 
no longer secret. Speaking at the recent annual 
‘‘ Beama’”’ dinner, Lord Weir threw considerable light 
on the contents of the long-promised report which 
will apparently be issued before Christmas. Briefly, 
it will advocate the generation of electricity from 
waste heat and the establishment of an upen market 
for it, or, in other words, the provision of a network 
of mains from which the electricity so generated 
can be drawn; the development of large existing 
undertakings ; legislative facilities for the construc- 
tion of transmission lines, and the standardisation 
of frequency. Assuming that Lord Weir outlined the 
Government’s proposals in full, it will be seen that 
the report will contain nothing new or revolutionary, 
for all these questions have been previously dis- 
cussed, although little progress has been made in 
the direction of putting them into practice. That 
waste heat can be utilised advantageously for 
generating electricity there is not much doubt, 
and that by its help cheap current could be sup- 
plied in cases where it is unnecessary to transmit 
the current long distances is not questioned. 
The removal of the obstacles which are met with 
in connection with the erection of transmission 
lines in this country is a matter of no small import- 
ance. The need for relief as regards wayleaves 
and regulations controlling such lines has long been 
recognised by those engaged in the electricity 
supply business. When the report is published light 
will no doubt be thrown upon the manner in which 
the much-discussed task of standardising fre- 
quency will be accomplished. The fifth annual 
report of the Electricity Commissioners just 
issued states that Messrs. Merz and McLellan were 
engaged to investigate and report upon the financial 
and practical aspect of a scheme of complete 
standardisation, and a suggested programme has 
been prepared, showing in detail how the change- 
over might be effected in a large non-standard 
area. As we have said on previous occasions, it 
would undoubtedly be a good thing if all odd 
frequencies could be eliminated, the only question 
to be settled being whether the large sum of money 
which the change would involve could not be more 
profitably spent. 

Members of the ‘“ Beama” were obviously 
delighted with Lord Weir’s statement that it was 
the Government’s intention to standardise fre- 
quency, for the simple reason that it will entail a 
very considerable amount of work. There will 
be big orders for generators, motors, transformers, 
converters, and meters designed to operate at 
50 cycles per second; but when the work is com- 
pleted there will still be two distinct kinds of 
currents, for the direct-current networks will 
remain. It is to be hoped that if State aid is to be 
given to the electrical supply industry it will be 
applied judiciously and that colossal sums of money 
wit not be spent on frequency standardisation 
if it can be shown that the money might be devoted 
to a more useful purpose. From the Electricity 
Commissioners’ fifth annual report, to which we 
have just alluded, we note that during the year 
covered further progress was achieved in the direc- 
tion of the elimination of various odd frequencies, 





and alterations were also made from direct-current 
to alternating-current distribution. Changes of 
the latter kind seem to us to be highly desirable ; 
in fact, we are tempted to ask whether the Govern- 
ment should not help to finance such changes. 
What seems to be largely at the back of this 
desire to standardise frequency is the inter-con- 
nection of stations. Stations working at different 
frequencies cannot, of course, be interconnected 
without the employment of frequency changers, 
which are utilised on a fairly extensive scale in 
America. We have no desire to see these machines 
installed in large numbers in this country, where 
there is already far too much plant of a similar 
nature and where a wholesale system of inter- 
connection of distant stations would appear to 
have little to recommend it. The whole question 
obviously demands most careful consideration. 
High-pressure direct-current transmission should 
not be completely ignored. For general trans- 
mission purposes, however, there is nothing 
which can compare at present with the high- 
pressure three-phase system, which, in our opinion, 
will continue to hold its own, although it 
is not improbable that in certain cases it will, in 
due course, sometimes be found desirable to couple 
two stations together by means of a high-pressure 
direct-current line, provided the line merely serves 
as an interconnector. Some well-known American 
engineers appear to be engaged upon this high-pres- 
sure direct-current transmission problem, and great. 
things are expected of the high-power thermionic 
valve, which, according to some authorities, will 
one of these days not only be used for rectify- 
ing high-pressure alternating current, but also 
for producing alternating current at any desired 
frequency when fed with direct current. By 
means of the oscillating valve the transforma- 
tion of frequency may eventually become a 
relatively simple process, although at present 
the large high-pressure valve is, it seems, 
rather far removed from the field of heavy electrical 
engineering. The problem to be settled at the 
moment is whether a standard frequency would 
prove a real benefit to the consumers of electricity 
or whether the supply cannot be given at two or 
three frequencies with practically the same satis- 
faction. An anomaly resulting from the present 
stage of development of electricity supply in Great 
Britain, states the Electricity Commissioners’ 
fifth annual report, is revealed by the fact that, 
although it has been the consistent endeavour of 
the Commissioners since 1920 to bring about the 
supersession of small-scale generation in a multi- 
plicity of stations, they have nevertheless found 
themselves in the position of no alternative but 
to sanction the establishment of further small 
generating stations in various parts of the country. 
The provision of such stations has proved to be the 
only method of meeting, for some years to come, the 
demand for electricity which has been shown to 
exist in a number of rural and other isolated areas, 
and in the exercise of their duty of promoting 
the supply of electricity the Commissioners have 
felt constrained from taking a course of acticn 
which would have debarred the initiation of 
local development for an indefinite period, pending 
the establishment of comprehensive transmission 
and distribution systems from which bulk supplies 
could be made available over wider areas than 
hitherto. The question in which many are inter- 
ested, however, is “‘how much better off will the 
consumers in those rural and other isolated parts 
be when a standard frequency has been adopted and 
when these bulk supplies have been established 2 ”’ 
While we firmly believe in 50-cycle current 
for all purposes—industrial, domestic and traction 
—it remains to be proved whether it is now expe- 
dient to scrap a considerable amount of good and 
useful plant in order that in future only one kind 
of current may be generated. 


Perhaps a mote reasonable policy than that which 
the Government is now about to put forward is 
the one set forth in the Coal Conservation Com- 
mittee’s Report of 1918. The main transmission 
system, this report says, must be alternating 
current three-phase at a high voltage—no engineer 
would dispute it—but a more difficult question is 
that of frequency, for in Great Britain no less than 
ten frequencies are employed to-day. An analysis 
of the situation as regards frequency, the report 
continues, has been made. A division of England 
and Scotland into areas having frequencies of 
50, 40, and 25 cycles respectively represents the 
least amount of scrapping of existing plant con- 
sistent with development on right lines. Roughly 
speaking, England, south of a line between the 
Humber and Carlisle, could be run at 50 cycles, with 
the exception possibly of the Black Country ; be- 





tween this line and the Cheviots supply might remain 
at 40 cycles, while the whole of Scotland could be 
standardised at 25 cycles. This report is signed by 
a number of eminent men, including Mr. Charles H., 
Merz, yet it has apparently now been decided that 
success in the electricity supply business can only 
be achieved by the adoption of a single frequency, 
regardless of the fact that it would mean scrapping 
a large amount of good and useful plant. No doubt, 
however, the matter will be taken up by many 
central station people when the report appears, 
and it is not improbable, we think, that the 
Government’s proposals will ultimately be moditied, 








Obituary. 


“-H. W. MORLEY. 


WE hear with great regret of the death, on Novem- 
ber 19th, in a nursing home, of Mr. H. W. Morley 
a mechanical engineer of the first water. Mr. Morley 
served his time with Kitson and Co., Ltd., of Leeds, 
and subsequently took an engineering course at Brad- 
ford Technical College. He then worked with Mr. 
Wilson Hartnell for a time, and also with Hick, Har 
greaves and Co., Ltd., of Bolton. In 1890, when still 
quite a young man, he became proprietor of Cole, 
Marchent and Co.’s works at Bradford, and changed 
the name of the firm to Cole, Marchent and Morley, 
Ltd. There he wrestled with difficulties and over- 
came them. The works and the machines were too 
small for a good deal of the engines he undertook 
to build, but he was not to be beaten by obstacles 
of that kind, and devised ingenious means of sur- 
mounting them. A tour round his shops with Mr. 
Morley himself was an education in mechanical engi- 
neering, for he had studied with care all sorts of 
problems of design and manufacture, and loved to 
talk about them. He developed the drop piston 
valve type of steam engine, and invented an ingenious 
piston valve with restrained rings. As the pistons 
had to drop quite freely and yet be steam-tight, the 
slightest distortion of the liners either by heat changes 
or mechanical means had to be prevented, and Mr. 
Morley went into the problem with his customary 
thoroughness and sound mechanical genius. In 1912 
the firm took up the manufacture of Diesel engines, 
and again Mr. Morley found fascinating problems to 
tackle. His health, however, had become indifferent, 
and in 1913 he retired from active work but carried 
on a consulting practice for a few firms and mills in 
the Bradford area. He was a member of the Institu- 
tion of Mechanical Engineers, and one of the founders 
of the Bradford Engineering Society. He did much 
to help and encourage the public engineering of Brad- 
ford, for he brought to cll engineering subjects sound 
common sense combined with a profound knowledge 
of his craft. 


JOHN HENRY WIDDOWSON. 


By the death of John Henry Widdowson, in his 
sixty-ninth year, a very familiar personality in the 
engineering circles in Manchester has heen removed. 
Mr. Widdowson had been in failing health for some 
considerable time. He served his apprenticeship 
at the works of Joseph—later Sir Joseph—-Whitworth, 
where his father held a prominent position, and in 
1876 the two Widdowsons started business on their 
own account as makers of screwing tackle, taps and 
dies. The practical experience and business-like 
aptitude which Mr. Widdowson, sen., and his son, had 
acquired enabled them to build up a very large con- 
nection as makers of that class of goods, and their 
name was famous amongst engineers all over the 
civilised world. The subject of this memoir was 
noted for his warm-hearted generosity and kindliness 
of manner, and his cheery presence will be greatly 
missed by a very wide circle of friends. He was a 
member of the Institution of Mechanical Engineers, 
the Iron and Steel Institute, the Institute of Metals, 
and the Manchester Association of Engineers, and 
was on the Council of the last-named institution for 
some time. 





SIXTY YEARS) AGO. 


In a leading article in our issue of December Ist, 1865, 
we discussed the circumstances of an accident to a oupola 
fan at the Blast-lane Ironworks of Davy Brothers, Shef- 
field. The fan, one of Platt and Schiele’s “‘ silent *’ type, 
was running at 1020 revolutions per minute when it 
suddenly flew to pieces. Mr. Davy, senior partner of the 
firm, received injuries from which he died soon afterwards, 
and a workman who was also standing close to the fan at 
the time was gravely hurt. At the inquest little informa- 
tion was elicited as to the probable cause of the accident. 
In attempting to probe the matter we wrote, we said, 
with the more unction from the circumstance that a few 
years previously we ourselves had narrowly Pe Mr, 
Davy’s fate, although the fan involved was of a different 
make. We were not disposed to believe that the fan dis: 
burst under excessive centrifugal force, for the dise was 
not broken to anything like the same extent as the external 
casing. One of the brackets supporting the fan shaft, we 
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were inclined to argue, gave way and caused the disc to 
strike the casing and smash it into fragments. The fan 
dise and its shaft were of cast iron and formed in one piece. 
We did not agree with the practice of using cast iron shafts, 
but we had to admit that whatever the shaft had been 
made of the results attending the failure of the bearing 
would have been the same. It is curious to read that the 
makers of the fan had recently substituted in their later 
fans steel for cast iron shafts, although steel was regarded 
a very uncertain material. They also advocated a 
reduction of the prevalent high speeds of fans by using 
two low-speed fans in series. In these days when 
the six dot seconds are received from Greenwich al] over 
the land by the aid of wireless broadcasting it is interesting 
to discover in the issue of this journal referred to abo¥é some 
account of the means employed at the famous Observatory 
sixty years ago for the broadcasting of time signals. A 
large brass barrel driven by clockwork to rotate once in 
two minutes was ruled with lines and seconds dota, and 
with it contact was made by a pricker operated by an 
observer at a transit instrument. The time signal was 
thereupon transmitted to Mr. Varley’s chronograph in 
the International Telegraph Company's offices near the 
Bank and thence sent automatically to all parts of the 
kingdom. In some northern towns the signal was arranged 
to fire time guns. The transit instrument erected in 1847 
was, it may be noted, designed by the Astronomer-Royal, 
Professor G. B. Airey, the engineering work being under- 
taken by Mr. May, of Ransomes and May, afterwards 
Ransomes and Sims, and the object glass being ground by 
Mr. Sims, the optician 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. \ 


HEATLESS COMBU 





TION. 


Sm,—-May 1 first the course of the argument 
between Mr. Pochobradsky and myself? In his first letter he 
sought to show by thermodynamic analysis that the calorific 
value of a fuel may depend upon temperature. Taking calorific 
value to mean heat of reaction, I immediately questioned the 
Unfor- 
tunately, a misinterpretation of his method of analysis arose 


sun.narise 


possibility of any analysis accomplishing such a proof. 


owing to the inadequacy of his postulation of the conditions 
appertaining thereto. In my second letter I acknowledged the 
misinterpretation, but still held to my fundamental point that 
thermodynamic analysis cannot show heat of reaction to depend 
Mr. Pochobradsky’s calorific value is not 
I then indicated that the 
variation in his calorific value was the quantity which modern 


upon temperature 
the heat of reaction, as he admits. 


engineering thermodynamic analysis includes as an effect upon 
internal energy, a quantity dependent solely upon temperature. 
In his third letter, however, Mr. Pochobradsky makes much of 
the misinterpretation, and he is entitled to whatever comfort 
he can derive from that ; 
blunderer, he has rendered, AS I shall show, the fallacy of his 


but in attempting to make me out a 


position abundantly clear. 

In the first place, taking the points in his letter in due order, 
I did not accuse him of misinterpretation of Planck, but merely 
indicated a vital omission in his statement of an equation used 
Planck. By 


combustion is discharged through the combustion 


postulating conditions such that the heat of 
chamber at 
a rate sufficient to ensure constancy of temperature throughout 
‘same tempera- 


by 


the combustion process, the choice of the terms 


ture’ and “constant temperature " becomes purely a matter 
of taste. 

The treatises on thermodynamics by Zeuner and Ewing, for 
example, both give the definition of internal energy which I 
follow, while Mr. Pochobradsky follows Planck's definition. Such 
definitions, however, can make no difference to any results which 
may be deduced from the machinery of thermodynamic analysis, 
The transference of the heat of reaction from the Q to the U 
in the 


analytical expression of the heat discharged through the walls 


term is a procedure justified only by its convenience 


of the combustion chamber after the final temperature of the 
products has fallen to the initial temperature of the mixture, 
or, what the same thing, of the during 
isothermal combustion. 

The reason for the stated reversal of Mr. Pochobradsky’s 
curves lay, of course, in the reversal of sign which had to be 


heat discharged 


18 


introduced to interpret his equations according to the definition 
of U to which I adhere. 
merely because I saw no purpose, and see none still, to be gained 
in carrying out the analysis. 

My example of a gas mixture compressed adiabatically to the 
critical temperature, fired and re-expanded adiabatically, then 
takes up the bulk of Mr. Pochobradsky’s attention, As I 
anticipated, he has found it difficult to solve, but in attempting 
to circumvent it he has now placed himself in what appears to 
me to be a somewhat vulnerable position. In refuting my 
purely verbal proof that such an example shows the term 

heatless combustion ” as defined by him to be a misnomer, I 
shall show that he first gives a wrong analytical statement of my 
definition of calorific value as the heat of reaction and then 
uses this to prove that no net work is done in the case I sub- 
mitted. This is accomplished, it may be noted, after saying that 
he to what the 


That I gave no analytical results arose 


“ unable 
would be.” 
My definition of calorific value is not expressed analytically by 
Q U F 3 U*, 


is Bay compression and expansion 


but by 
Q U," U,,". 

The former does not express the heat of reaction while the 
latter does. Mr. Pochobradsky, however, inserts the former in 
his equation (6) and so deduces the result he desires, namely, 
that no net work results by compression and expansion. In 
other words, he gives my definition of calorific value a wrong 
analytical statement, which he then introduces into thermo- 
dynamic analysis to prove himself right. 

Then again he says that gascous mixtures and combustion 
products fulfilling my assumption of the constancy of R, the 
gas constant, are unknown to him. The combustion of methane 
in air provides an actual] example. 

However, Mr. Pochobradsky says I have given no analysis, 
80, seeing he cannot comprehend the identity of thermo- 
chemical and engineering thermodynamics, I shall try to con- 
vince him of such identity. 

His calorific value has for analytical statement, as given by 


T " 
Q= My / Con dT . M, [Cop dT + K,, ni K, os 4% o'< (1) 
Oo o 
where K,, — K,, for complete combustion, represents heat of 
reaction. This heat of reaction, which, as 1 understand it, ix 
the true calorific value, is 
T, T; 
K = Ky —K,=M,/Cpp4T — Mu f Coq T 2) 
uv o 
T, 
Combining (1) and (2) gives Q m, [¢ ptT «++e2e8 (3) 


T, 
as another expression for Mr. Pochobradsky’s calorific value. 
No analysis is really required to show this, for his calorific value 
is the heat given out during cooling of the products from the 
temperature T, to T,. value curve 
against temperature is nothing but the internal energy curve of 
the products of combustion against temperature, meaning by 
internal energy, not Planck's definition of that quantity, but the 
definition given in treatises such as that of Ewing. 

I shall now show that Mr. Pochobradsky’s final deduction that 
‘compressing the mixture adiabatically to the neutral point, 
causing combustion (heatless) to take place at that point and 
re-expanding to the original volume there will be no surplus of 
work and the products of combustion will have the same tem- 
perature as if compression and expansion had not taken place at 
all and the combustion had been performed at the original 
volume,” is self-contradictory. 

In Fig. | ¢; represents the initial temperature and point on a 


In other words, his calorific 


P V diagram at which constant volume combustion takes place 
to temperature {,, If, however, the mixture is first compressed 
adiabatically to the neutral temperature ¢, and combustion then 
initiated, the temperature will be unaltered, but the pressure 
will depend upon the value of R. Taking, from my point of 
view, the most unfavourable case that the pressure falls to the 
lower t, point, then, according to Mr. Pochobradsky, the 
adiabatic expansion line must pass through ¢,, and no net work 
must therefore be equal to the area 


results, The area t, o ¢ 


t, ot, This equality, however, cannot hold for all values of ¢,, 
for if we take the initial condition at ¢,, the adiabatics and the 


t, line will remain unaltered so that ¢’, represents tho final tem- 


t, 





Adiabatics 





PRESSURE 
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VOLUME ites dee 


“Tue Enomecr”’ 
perature of constant volume combustion from ¢’;. If it does not 
then the adiabatic does not pass throught’, Assuming, there- 
fore, that, according to Mr. Pochobradsky, the adiabatic expan- 
can be no longer 
In 
other words, if Mr. Pochobradsky’s proposition holds under one 
To give 


sion line passes through ¢’, then area ¢t, o t, 
equal to ¢’; o t’;, and there will be a balance of work in hand. 


set of initial conditions, it can hold under no other set. 
equality of work area under all conditions the two adiabatics 
must coincide, and that would immediately destroy the other 
part of his proposition that the expansion adiabatic must pass 
through the t, points. 

Also, engineers will be surprised to learn that all engines com- 
pressing adiabatically from the same initial conditions, burning 
fuel at constant volume, expanding adiabatically, and rejecting 
heat at constant volume down to the initial temperature, #.c., 
all ideal gas and petro! engines, should have the same efficiency 
irrespective of compression ratio. For, in all cases, the efficiency 
is 

Heat received — Heat rejected 


Heat received 

and the heat rejected, i.c., the heat given up during cooling at 

constant volume, must in every case, according to Mr. Pocho- 

bradsky’s deduction, as quoted, be given by Q, his calorific value. 

Also, the heat received is the true calorific value K and is con- 

stant. Therefore 

Q 

nN 

But since the initial conditions are the same in every case, then 

Q is constant and », 
From the foregoing demonstrations it would appear that Mr. 

Pochobradsky has become morass of thermo- 

dynamic contradictions from which he will find it difficult to 

extricate himself. Wa. J. WALKER. 

Dundee, November 23rd. 


nN ; = 1 


constant. 


involved in a 


LOW TEMPERATURE CARBONISATION. 
Sir,—With regard to your recent editorial on this subject, 
and in view of certain recent happenings and the urgent impor- 
tance of more scientific and economical methods for the use of 
coal in Great Britain, I suggest that it is high time there was 
formed an Institution or Association of Fuel Technology and 
Low Temperature Carbonisation, and that a preliminary con- 
ference be held in London of the very large number of people 
interested in the matter. 

The general public, including engineers and chemists, have been 
hoodwinked long enough over this question of the proper utilisa- 
tion of our valuable coal resources, especially the home produc- 
tion of oils and also of free-burning smokeless fuel, and after all 
our pioneer work we are now in danger of being left behind by 
the remarkable advances in Germany on the subject, which are 
in many cases equally applicable to bituminous coal as to the 
German brown coals. 

I have myself the details of over 120 processes for the scientific 
treatment of raw fuel, and few people realise the amazing 
amount of work that has been done on this matter in Great 
Britain, the United States, Canada, Germany, France, Holland, 





himself, 





Scandinavia, Austria and Japan, while important investigations 
are now to commence in Spain, Chili and. Russia, the Soviet 
Government having established an important thermo-technical 
institute in Moscow. 

in Germany, for example, we have now the “ Fellner-Ziegler,” 
“Thyssen "’ and “ Kohlenscheidungs Gesellschaft"’ processes, 
all of which have had long-continued and large-scale experience. 
In addition to these, of the greatest interest are the “ Delke- 
skamp,” “ Raffloer,” “ Dobbelstein,” and the ‘“ Meguin” 
processes, besides the work of Julius Pintsch, of Berlin, and the 
very valuable investigations in connection with the utilisation 
of brown particularly by Seidenschnur, Lurgi A.G., 
“Limburg,” “ Kohlenveredujungs A.G.,” “ Streppel,” and 
the “ Deutsche Erdoel A.G.”" Then again, there are the pro- 
cesses of epoch-making importance, with which everybody is 
familiar, such as the work of Bergius in connection with hydro- 
genation, and the “ Synthol "’ method. 

The day for burning valuable raw coal as mere fuel is passing 
fast, and the hundreds of influential people in Great Britain 
interested, whether technically or otherwise, should unite together 
without any further delay, especially as our country with ite 
rich bituminous coal, relatively small distances of travel, and 
open fires is the most suitable in the world for the application of 
such methods. Davip Brownie. 

London, November 30th, 


coal, 


COMPOUND LOCOMOTIVES. 

Sin,—Aprupos of the Lima Works’ locomotive, the Railway 
Mechanical Engineer, New York, published the complete results, 
with graphs, of the road tests of this 0-0000-00 simple engine, 
working at 240 Ib. pressure, in its October issue. In the Novem 
ber issue, under the head of “ What Our Readers Think,” a 
correspondent points out that, although it ‘*‘ possessed but few 
of the fuel-saving refinements which are now found so essential, 
the Michigan Central Railroad two-cylinder saturated steam 
cross-compound, Class W, No. 585, need not fear compariaon 
with to-day’s best machines on an efficiency basis.” 

He quotes as follows from tests on the Pennsylvania Railroad 
laboratory plant : 


Maximum. Minimum. 


Dry coal per d.b.h.p. hr., Ib. 3-61 2-14 
Boiler efficiency, per cent. 78-42 48-81 
Machine efficiency, per cent. 94-16 74°98 
Locomotive efficiency .. .. .. 8-04 4°80 


These bench tests gave from 19-78 lb. saturated steam, with 
45 per cent. cut-off, up to a maximum of 24-6] lb.—-62 per cent. 
cut-off—per indicated horse-power hour. But a road test must 
not be compared with a bench test except by taking about 20 per 
cent. to 30 per cent. off the road figures. In the Lima locomo- 
tive, the auxiliaries, &c., take about 20 per cent. of the steam, 
so that, with this deduction, the net superheated steam con 
sumption is as low as 19-09 lb. per indicated horse-power hour 
with 48-5 per cent. cut-off ; the total average being 20-16 Ib., 
without the auxiliaries. The Michigan Central cross-compound 
averages about 20-3 Ib. saturated steam per indicated 
horse-power hour with cut-offs of 45 per cent. 

On the same plant the Hannover compound 8-8 
consumed from 16-59 Ib. (minimum) to 21-29 lb. (maximum) 
average 18-59 lb.—dry steam per indicated horse -power hour. 

On the whole, this correspondence of the Railway Mechanical 
Engineer may perhaps be right in questioning the immense 


net 


c lass 


increases in American locomotive efficiency during the past 
decade or so. 

The chief interesting fact brought out by the Lima locomotive 
tests is that the highest thermal efficiency of 5-99 per cent. was 
realised with an average cut-off of 45 per cent. ; while the shortest 
average cut off of 35-2 per cent. coincided with only a medium 
efficiency of 5-07 per cent., proving that long cut-offs give tho 
R. C, 


best economy. 


Sirx,—Your correspondent “ R. C.” appears to be convinced 
that compounding cannot be improved by superheating. 

The experiments carried out on the Midland Railway indicated 
that a considerable advantage accrued from employing the two 
features in conjunction. Tests made between two of the three- 
cylinder 7ft. compounds, one with and the other without a super- 
heater, showed that the superheated engine was more economical 
than its saturated steam competitor to the extent of 25-9 per 
cent. in coal and 22-3 per cent. in water consumption. The 
inference is that the increase in the volume of the steam which 
results from superheating (without loss of pressure other than 
that due to the passing of the steam through the superheater 
elements) is even more important than the reduction in the 
temperature range. F. W. Brewer. 
Stevenage, Herts., November 30th. 

Sm, —Please allow me to express my thanks and appreciation 
to “ R. C.”’ for his masterly exposition of the position and capa- 
bilities of the compound locomotive on the Continent. Their 
efficiency is remarkable, and with a steam consumption some 
47 per cent. lower than our own supposed best must make our 
designers feel very uncomfortable for the present, at any rate. 
No reader of Tar ENGINEER can now say that he does not know 
what is being actually accomplished every day. 
November 25th. Compounn. 
THE STATUS OF NAVAL ENGINEERS. 
Sir,—As an old naval engineer may I say how much I appre- 
ciate your leading article on the question of “The Status of 
Naval Engineers.’” It was timely, and I hope will be effective 
in drawing attention to this important matter. To meddle with 
engineering personnel matters seems to have the same attraction 
for some naval executive officers’as a”candlé has for a moth. 
They cannot keep away from it. 
The Admiralty Fleet Order you refer to affects most gravely 
somé 250 officers, who by all sorts of promises and encourage- 
ments have specialised in engineering, and, of ‘course, it also 
affects the officers under training in Keyham College. From 
all accounts the officers themselves and the parents of the mid- 
shipmen are up in arms as they have a perfect right to be. 
In a sense the action of the Admiralty is a challenge to the 
engineering profession, and as such it should be taken up imme- 
diately by our great engineering institutions. It is often re- 
marked that engineers do not take the part in public affairs 
they should do, but this is a case where their concerted action 
might be of the greatest value. 
The Institutions have ample means of studying the position 
and the knowledge and experience for formulating a plan of 
action, and they would confer an inestimable boon on the Navy 
if they could get the engineering personnel question once and 
for all settled on a firm and satisfactory basis acceptable to all 





concerned. M, I, Meon, F, 
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put of 16,300 indicated or 13,500 shaft horse-power 
when running at a normal speed of 125 revolutions 
per minute. Each engine has six cylinders, each with 
a bore of 840 mm., or 33'/,,in., and a stroke of 
1500 mm., or 59'/,,in. Fig. 3 gives a view of one of 


The Swedish-American Motor 
Liner Gripsholm. 
No. 11.* 


THE twin-serew motor liner Gripsholm is propelled 


manner in which the valves are arranged in the bottom 
cylinder cover. In the engine we are describing the 
compression space on the bottom side of the piston is 
provided by casting in the lower cylinder cover 4 
compression space offset from the main cylinder 





by double-acting four-stroke cycle marine oil engines 
manufactured by Burmeister and Wain, of Copen- 
hagen, but the whole of the installation work and 
the pipe work was carried out by the marine engine 
department of the builders of the ship, Sir W. G. 
Armstrong, Whitworth and Co., Ltd. The accom- 
panying drawings, Figs. 4 and 5, show in elevation 
and plan respectively the arrangement of the 
machinery on the ship. It will be seen that there are 
two engine-rooms. The main engine-room, which is 
48ft. 2in. in length, is placed aft of ‘midships and for- 
ward of it is the auxiliary engine-room, with an overall! 
length of 62ft. 4in. In a recess which is forward of the 
two engine-rooms there are the two oil-fired boilers 
which supply steam for the thermo-tank heating 
system and the fresh water distillers. In the main 
engine-room itself are installed the two propelling 
motors, while in the wings are placed the oil settling 
tanks and also such auxiliary pumps as are required 
to supply the main engines with fuel oil, lubricating 
oil, and cylinder cooling water. The present article 
will be restricted to a description of the machinery 
referred to, and illustrations Nos. I. to V. in to-day’s 
Supplement give some typical views in the engine- 
room, whilst Fig. 1 below shows the pumps mentioned 
at the after end of the main engine-room. Illustration 
No. VI. in the Supplement is a view of the auxiliary 
engine-room, the machinery of which we shall deal 
more especially in our following article. 

The engine-room arrangement which we have 
outlined is one which would seem to have many advan- 
tages for liner work. It enables good use to be made 





te oe OI 2 PS a 








of the space at the centre of the ship which is unsuited 
for passenger accommodation on account of its very 
limited height, and is equally ineffective as cargo 
space on account of its distance from the main cargo 
hatches. Such an arrangement does, however, give 
a divided duty for the engineering staff, as the engi- 
neers in the after engine-room supervise the running 
of the main engines, whilst the duties of the staff in 
the forward engine-room are those of keeping the 
main engines supplied with compressed air for running 


FIG. 2 


the engines taken on the test bed, and the drawing 
Fig. 4, shows a section through the engine. Each 
engine weighs about 515 tons and has a length of 
about 30ft. 6in. with a height of 35ft. Sin. 

Aft of the main engines are the thrust blocks, and 


the 18}in. propeller shafts are fitted with Stone’s 
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FIG. 1--COOLING WATER AND LUBRICATING OIL PUMPS IN MAIN ENGINE ROOM 

and manceuvring and electric power and light, also | three-bladed manganese bronze propellers. They are 
team for service in the ship. | 16ft. in diameter, with a pitch of 17ft. After carry- 
va 3 | ing out the North Sea trials and docking at Gothen- 
fue Main ENGInes. burg the propellers, we understand, were slightly 
The Gripsholm is propelled by two sets of double- | altered, with a view to allowing full power to be 

acting four-stroke cycle marine oil engines of the | developed at a somewhat lower engine speed. 
Burmeister and Wain type, designed for a total out-| In_a double-acting internal combustion engine 
* No. I. appeared November 27th, ' considerable interest always centres around the 


6750 S.H.P. DOUBLE-ACTING OIL ENGINE OF 


THE MOTOR LINER GRIPSHOLM 


walls. The piston itself has a hemispherical lower end 
which, on the bottom dead centre, coincides almost 
exactly with the shape of the bottom cylinder cover. 
In the centre of the bottom cylinder cover there is a 
large opening for the piston and stuffing-box. The 
stuffiing-box is water cooled and is fitted with loose 
expanding rings. Drawing, Fig. 3. shows the grouping 
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FIG. 3—-SECTION THROUGH MAIN ENGINE 


of the various valves, of which there are air inlet, 
exhaust, fuel and starting valves fitted to the top 
and the bottom cylinders. The arrangement of the 
top valve gear does not call for comment, as it is not 
different to that used on the single-acting engines. A 
view of the top gear is reproduced in illustration No L. 
of to-day’s Supplement. Referring to the bottom 
cylinder cover, it will be noted that the exhaust 
valve with its vertical spindle is placed at the bottom 
of the compression space. The inlet valve is placed 
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obliquely at the top, whilst the fuel and starting valves 
are grouped at the inclined end of the space. By 
arranging the fuel and starting air valves in this 
manner a clear flow of air or oil charge to the main 
cevlinder space is given and the hot compressed air is 
vathered well around the mouth of the fuel valve. 
A design of fuel valve is employed which does not 





, 





pressure of about 470 1b. to 480 Ib. per square inch 
being employed and a mean effective pressure of a 
little over 90 lb. per square inch. 

The cam shaft-—see the drawing Fig. 3 and the 
Supplement view No. L1.—-is placed about halfway 
between the bottom and the top cylinder covers, and 
it carries ahead and astern cams for operating both 




































































arranged that any one cylinder with its top and 
bottom covers and valve gear can be completely 
removed from the engine without dismantling the 
cam shaft. 

The main drive from the crank shaft to the cam 
shaft consists of two roller chain. drives, each of which 
is designed to take the full working load. A centrally 




















= ; ‘ 
~ 5M * 20 
‘ ry a ms 1-6 opening e 
! %| Drain Pipe ° . 
® s Drain Pipe 
r : & led . P , 
j . to Bilges led to Bilges ~ — 
- $| ss 
= sy se 
| xs Shake of Funnel -— oe 
‘to 313% in 10 feet| Se 
> at ' Heavy Coaming Plate SE 
+. = . 
" r 
“ r | 
Emergency Engine Room Insulation an = lift 
Du " Skylight Over Skylight P 2s = Motor 
Ist, Class Smoke a ; Gymnasium Lounge Skyight == > 
Room = ad , af = > on Hous: 
Boat Deck wom oe Gn Eee | - Shylight °s ms 
i tt at ee Ee } eck 
rs Vent. Mote i a . 
to Exhaust Pisce aan f ee to depth of 
Ist. Class Smoking Room | gti eg First Class Library beam against sound 
i First Class 
Reading & Writing Room 
A Deck ‘ Gymnasium 
oe A 
3 r r r > r r : ¥ ’ ‘ ‘ 
E.R Vent. to += 
Vent Supply Tank - Engine Room 
for Fuel Oit pet 
B Deck J, yee s 
Cc Deck 
, - - _-o - — e+ c 
= Ss ae at oes oa es onan Saw j 
: Door | Vent 
ES || -fPort only MAIN ENGINES os 
oN . , - , from 
© 
D Deck’ |] | ] pay D 
t} r t ak ay cm oa oe ee ee qe agerr= 
GALLEY SPACE 
E Deck 
rr =f f et : 
oi | — Lifting Beam 
Tank \L wrton 
we 
Diesel 
¥ ook. Generator Deck at centre 
- + 


le 11-4——_~ a SG 


Tre Encweer” 








“ 
THe Enowcer’”’ 


FIGS. 4 AND 5-THE MACHINERY 


allow the oil spray to meet the piston-rod. In the 
accompanying Supplement, Illustration No. V., which 
was taken at the third platform level, shows the general 
appearance of the bottom valve gear. It may be 
stated that both the top and bottom combustion 
takes place on the full Diesel cycle, a compression 
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sets of valves. Immediately above and below the 
cam shaft will be seen the excentrically mounted 
reversing shafts, which lift the cam rollers free from 
the cams, whilst the reversing process of sliding the 
ahead or astern cam into position is carried out. All 
three shafts are carried on bearings, which are so 
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INSTALLATION OF THE MOTOR LINER GRIPSHOLM 


placed casing encloses this drive and it stands free 
at the engine centre so that, like the engine, it can 
easily conform to any elastic deformation of the ship's 
hull. At the bottom of this same casing are placed 
the fuel pumps and the main controls—see Supple- 
ment illustrations Nos. III. and IV. It will be seen 
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that there are two groups of pumps, which serve the | 


top and bottom fuel valves respectively. The 
manceuvring controls and the reversing system are 
identical with those used on the Burmeister and Wain 


single-acting engines. They comprise a servo motor | 
with a rack and pinion gear for moving the reversing | 
shafts and lifting the rollers from the cams, sliding | 
An | 
emergency hand-operated gear is also provided. The | 
two levers shown in the quadrant are the starting and | 


the cam shaft and replacing the cam rollers. 


speed control levers, which admit starting air to the 


cylinders, and, after the air has been cut off, bring the | 
| of the after engine-room, as shown in the plan draw- 


fuel pumps into action. 

Having referred to the valve gear some mention 
may now be made to the main running parts and the 
method of engine erection. It will be noted from 
drawing, Fig. 3, that through tie rods are employed 


which pass right through the columns and bed-plate, | 


so that the top cylinder cover, the cylinder liner, the 
bottom cylinder cover, with the columns and the bed- 
plate are held firmly together. Each tie rod is made 
in two parts, which are jointed by means of nuts 
that rest on the upper surface of the bottom cover. 
When erecting the engine the lower halves of the tie 
rods are placed in position and each rod is given an 
initial stress by tightening up the middle nut after a 
thin steel liner '/,, of a millimetre in thickness has 
been placed under the nut. The upper parts of the 
tie bolts are then screwed into the nuts and the top 
nuts are tightened down just so far that the middle 
nuts are lifted and the thin liner can be withdrawn. 
This simple method provides a certain means of 
obtaining a correct adjustment of the top cylinder 
cover after the piston has been removed for over- 
hauling or inspection, whilst the cylinder liner can 
in a similar way expand without causing undue stress 
on any part of the engine. 

The cylinder liner has an outward turned flanged 


annular space and through holes bored in the flange 
to the head of the piston ; it returns through a central 


| channel bored in the rod and passes out through a 


discharge pipe into a slotted stand pipe arranged in 
the column, after which it is taken through a visible 
outlet to the bottom of the crank casing. 


Main ENGINE AUXILIARY Pumps. 

The pumps for supplying cooling water to the 
cylinder jackets and for maintaining the forced lubri- 
cating oil circulation on each main engine are elec- 
trically driven and are placed on the outboard sides 


ing. Fig. 5. A view taken in the starboard wing of the 
engine-room is reproduced in Fig. 1 and shows the 
general arrangement of plant at that side of the main 
engine-room. For each engine there are two complete 
sets of pumps for main cooling water and lubricating 
oil service and one set is used as a standby set. The 
main cooling water pumps provide sea water for 
general cooling and are shown in the foreground of 
illustration Fig. 1. They are of the centrifugal type 
and are driven by electric motors at a speed of 1000 
revolutions per minute. High and low inlet valves 
and strainers are provided, both at the starboard 
and port sides of the ship. 

Fresh water is used for cooling the main cylinder 
covers and jackets in a closed circuit, and for this 
purpose there is a condenser type cooler with an 
electrically driven centrifugal pump. A compensating 
tank for the fresh water is arranged in the engine 
hatch and supplies each engine. The lubricating oil 
pumps are of the Burmeister and Wain special 
rotary vane type and are also electrically driven at 
1000 revolutions per minute. A supply of lubricating 
oil is drawn from two drain tanks fitted below the 
engines in the double bottom of the ship, and the 
pumps deliver the oil through twin strainers and an 


The Public Works, Roads 
Transport Exhibition. 


No. IL.* 


WE continue below our description of some of the 
exhibits at the Public Works, Roads and Transport 
Exhibition, which was held in the Royal Agricultural 
Hall from November 19th to 26th. 

Stothert and Pitt, Ltd., showed as their chief 
exhibit their latest type of 10-ton per hour asphalt 
and bituminous macadam plant, which is designed 
to give its output—equivalent to 1000 square yard. 
2in. thick per day of eight hours—on the assumption 
that the moisture content of the undried materials 
is 10 per cent., and that the temperature to which 
they are raised is 450 deg. Fah. 

In this plant, which is illustrated in Figs. 12, 13 
14 and 15, the raw stone is first raised from a boot 
by an elevator to a rotary drying drum. This dryiny 
drum is 4ft. 6in. in diameter and 16ft. long, and ; 
built up of mild steel plate, °/,,in. thick. Internal], 
there are fixed longitudinal blades, which lift the 
materials and cascade them through the hot gase-~ 
during their passage through the drum. There ar 
special means inside the drum to ensure that all sizes 
of material shall take the same time to pass through, 
and, hence, that all shall assume a uniform tempera 
ture. The major portion of the drum passes throug! 
a furnace, while the remainder is jacketed with an 
asbestos blanket. in. thick, kept in place by stee! 
plate lagging. The drum is supported at both enc 
by cast iron gun-metal bushed rollers, which engag: 
with mild steel roller paths riveted to the drum, thi 
arrangement being deemed by the makers superior 
to the usual single bearing placed at the discharge 























FIGS. 12 AND 13-10 TON 


end, which is bolted to the cylinder cover. It should 
be noted that the piston rings do not pass beyond the 
top of the liner and that the part of the cylinder, 
cast m one with the liner, is filled up by the head of 
the piston. A useful feature of the design is the pro- 
vision of an annular space at the liner and cylinder 
cover joint, both on the top and bottom cylinder 
covers, with a detection hole communicating with the 
outer atmosphere. By this means any defect in the 
cylinder joint can be at once detected and the tighten- 
ing of these important joints can be at all times 
controlled. 

The cylinder covers are square and are bolted 
together in threes, which gives a rigid construction. 
Between each pair of columns there are distance 
pieces which form the top of the crank casing. At 
this part of the engine a special scraper stuffing-box 
is fitted round the piston-rod in order to prevent 
lubricating oil from travelling up in to the combustion 
space. A forked type of connecting-rod is used and 
the piston-rod is secured to the square part of the 
crosshead by a nut. Guide shoes are fitted at either 
end of the main crosshead pin and they work on loesc 
guide plates which are bolted to the columns between 
each pair of cylinders. The guide shoes are provided 
with forced lubrication and they are not water 
cooled. 

The piston-rod is made of steel and is furnished with 
a top flange which is tapered off to the main diameter 
of the rod. To this flange are bolted the two halves 
of the piston, and at the bottom of the piston is fitted 
a long cylindrical liner which is centred at the bottom 
of the piston-rod. Between the rod and the liner an 
annular space is provided for the lubricating oil 
which is used to cool the piston. A telescopic pipe 
is fitted to the end of the crosshead pin between each 
pair of cylinders with two passages within it which 
serve to take the flow and the return piston-rod and 
piston cooling oil. The entering oil finds its way to 
the bottom of the piston-rod liner and passes up the 
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oil cooler to the engines. A De Laval centrifugal 
oil purifier is also fitted in each main engine lubri- 
cating oil circuit. 

On either side of the main engine-room at the for- 
ward bulkhead there is a large oil fuel settling tank, 
which tanks are filled by two 30-ton per hour 
motor-driven oil fuel supply pumps fitted at the 
centre of the engines near the forward bulkhead. 

Another pump in this engine-room is the Drysdale 
electrically driven emergency bilge pump, shown to 
the right in Fig. 1. Near the pumps in the engine-room 
are the air. starting receivers with the necessary 
control valves, whilst the injection air receivers are 
fitted near the control station between the engines 
at bottom platform level. The drawing we reproduce 
in Fig. 4 also serves to show the arrangement adopted 
for the main silencers, which are placed in specially 
constructed houses arranged on the boat deck. 
There are two silencers for each of the main engines 
and one for each three Diesel auxiliaries installed 
in the forward engine-room. Particular precautions 
have been taken, it will be seen, to insulate the 
engine-room as regards sound from the adjoining 
spaces and passenger accommodation. 

The machinery is well arranged and ample space is 
given for supervision and overhaul. It was interesting 
to note that each special pipe circuit for oil fuel, 
lubricating oil, fresh water or salt water was painted 
a different colour so that the engineers on duty have 
little difficulty in following out the various pipe con- 
nections. 

In our third article we propose to describe the 
Diesel compressor units, the Diesel-electric generating 
sets and the various pumps and machinery installed 
in the forward engine-room and boiler recess. 








Tue Isle of Man Legislature is considering the expendi- 
ture of £750,000 on the improvement of Douglas Harbour 
by the extension of the present breakwater by 900ft. 
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end of the drum. The drum is driven by cast iron 
machine-moulded band gear. 

The furnace has a grate area of 32 square feet, and 
is fitted with two cast iron firing doors. The furnace 
body is constructed of rolled steel plates stiffened 
with angles and lined with fire-brick, 3in. thick, the 
crown being built up with cast iron ribbed plates. 
A chain-driven fan provides forced draught to the 
furnace. It is mounted on ball bearings, and is driven 
by roller chains and sprocket wheels. 

From the drying drum the hot material is fed 
through a chute to an enclosed elevator, which delivers 
it to a revolving screen, 7ft. long by 3ft. in diameter, 
where it is graded into two sizes. The chute is made 
of mild steel plate, and is lined with a renewable wear- 
ing plate, */,,in. thick. It is also furnished with a 
door which enables a sample of dried material to be 
taken at any time to determine its temperature, 
though a pyrometer can be used for that purpose, if 
desired. The elevator is totally enclosed to conserve 
the heat of the material as much as possible. The 
elevator casing is made of steel plate, jin. thick, and 
it is fitted with malleable iron chains and buckets, 
the buckets being mounted between double chains 
running on jockey pulleys. This arrangement elimi- 
nates slats and runners, which Messrs. Stothert and 
Pitt regard as useless in this type of elevator, owing 
to the extreme friction and wear to which they are 
subjected. Two springs are fitted ta the bottom bear- 
ing to minimise shock, and also automatically to take 
up the slack of the elevator chain brought about by 
the heat. At the top of the elevator there is a by-pass 
chute to prevent the large aggregate from passing 
through the screen, and to pass it by way of the chute 
direct into the storage hopper. The screen is made of 
wire mesh with perforations to suit any desired size 
of material. From it the materials pass to a storage 
hopper, which has a capacity of 147 cubic feet, and 
is divided into various compartments suitable for the 
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grading of the material, each compartment being 
supplied with a bin gate, operated by means of hand 
levers. Under this storage hopper is a weighing 
hopper, having a capacity of 9 cubic feet, which is 
mounted upon an Avery platform weigher of the 
usual design. It has three beams to permit of three 
grades of materials being weighed. Two of the beams 
are graduated from 2 lb. up to 800 lb. by 2 lb. stages, 
and one beam is graduated from 2 lb. up to 200 bb., 
also by 2 Ib. stages. The beams are enclosed in a 
wooden case, with a glass front, which is dust and 
weatherproof. 

From the weighing hopper the materials pass to a 
paddle mixer of the double-screw type, which has a 
capacity of 9 cubic feet. The upper part of the body 
of this mixer is constructed of mild steel plate, jin. 
thick, whilst the renewable bottom plates are made 
of cast steel, jin. thick, and strongly ribbed. The 
ends are made of stoutly ribbed cast iron lined with 




















FIG. 15—OPERATOR’S PLATFORM 


din. renewable mild steel wearing plates. The paddles, 
which are of cast steel, are mounted on mild steel 
shafts of square section. The mixed material is dis- 
charged from the bottom of the mixer through a 
sliding door which is operated by a quick-acting screw 
rotated by a hand wheel. 

The bitumen or asphalt is weighed in a mild steel 
bucket, suspended upon a steelyard weighing machine, 
which reads up to 150 Ib. by 2 Ib. steps. The bucket 
is mounted on spindles, and is furnished with handles 
for tipping it. The plastic material is pumped direct 
into the weighing bucket from the heater, through 
steam-jacketed piping. The pump is driven by belt 
from the main driving shaft of the plant. 

The main frame of the machine is built up of mild 
steel rolled sections, specially strongly braced and 
tied together with a view to withstanding the rough 
usage which plants of this kind experience. It is 
mounted on road wheels with pressed steel disned 
centres and rolled steel rims, 3ft. 6in. diameter by 
1l5in. wide on the face. The forecarriage, which is 
furnished with a mild steel draw bar, is mounted upon 
leaf springs, and is made to swivel until full lock, so 
as to enable the plant to be turned in a minimum ot 
space. A driver's mild steel chequer plate platform is 
provided as part of the plant around the mixer, and 
all the operating levers are so arranged that one man 
can effect all the operations necessary for weighing, 
mixing and discharging. 

Marshall, Sons and Co., Ltd., of Gainsborough, 
exhibited their latest type of ** Universal” roller, 
which is claimed to combine successfully the operating 
advantages of the standard three-wheel and tandem 
types of road rollers. The roller, which is illustrated 
in Fig. 16, has been specially designed to meet the 
requirements of modern road-making. It can be 
used equally well for consolidating road bottoms or for 
finishing the carpeting or top surfacings without, 
it is stated, developing the defects of corrugations. 
Its distributed weights are nearly equalised on its 
hind and front rolls, though a slight preponderance 
of weight is allowed on the hind rolls to give finishing 
effect. To enable the road surfaces to be finished to 
any predetermined camber, a patented divided or 
articulated back axle with positive control has been 
adopted. The trunnions or pivots for the axle units 
are placed horizontally, and each has its pivoting 
centre in the space between the inner edge of the 
roller rim and the hornplate of the boiler. An auto 
matic lock, also patented, has also been introduced 
to prevent rocking motion on the front fork without 
interfering with the steering of the roller. 

The steering gear, which is of the positive type, is 
actuated at will either by a steam steering engine or 
by hand wheel. The steering engine has automatic 
controls, which bring @ reverse mechanism into 








618 


THE, ENGINEER 


Duc, 4, 1925 











action to prevent over-running the steering quadrant. 
Only one hand wheel is used to operate either the 
power or hand steering device. 

The motive power is supplied by a high-pressure 
double-cylinder engine, entirely enclosed by its cast 
iron frame, and lubricated by tne splash method. 
The engine gives, so the makers inform us, the in- 
stantaneous reverse, which is of such vital import- 
ance when rolling on plastic material. The hind 
rollers are given a good overlap on the track of the 
front rollers, so as to obtain the same effect as 


1s 


to be capable of hauling with a trailer loads up to 
10 tons at from 7 to 8 miles per hour on good roads, 
and of ascending gradients up to 1 in 7 at propor- 
| tionately reduced speeds. The engine is compound, 
and has steam-jacketed cylinders, 4jin. and Tin. 
diameter by 7in. stroke. It is fitted with the maker’s 
patented high-pressure gear, by means of which the 
engine can be instantly converted to double high 
pressure,-both cylinders receiving high-pressure steam 
from the boiler and exhausting independently into the 
funnel. It is stated, that by using this arrangement, 




















FIG. 16--9-TON “UNIVERSAL”’ 


experienced with the tandem type roller. The boiler, 


which is of the locomotive multi-tubular type, works | 
at a pressure of 150 Tb. per square inch, and it is | 
fitted with the “‘ Marshall’’ patent corrugated fire- | 
Alternative boiler feeds are provided by a| 


box. 
geared down feed pump and a “ Penberthy ” 
positive injector. 

The open-back driving platform allows an “ Allen” 
single-tine searifier to be placed on either side of the 
roller, thus making it conveniently possible to scarify 
in narrow places without turning round. 
mission gearing gives two travel speeds forward> and 
two backward, and the main gears work on the double- 
drive principle. A screw brake operates through the 
years on the inner shaft, and a compensating motion 
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the power of the engine can be increased by about 
75 per cent. for temporary use, such as starting a 
heavy load or ascending short, steep inclines. It 
also facilitates manceuvring in awkward places, 
since the necessity to use the reversing lever is much 
| lessened because the engine will start in any position. 
| The boiler is of the horizontal, multi-tubular, hori- 
| zontal type, and the fire-box has been made specially 
large so as to ensure easy steaming with coal, coke or 
| wood fuel. The fuel bunker is capable of holding 
sufficient fuel for a journey of 60 miles, and the water 
| tank has a capacity of 280 gallons, which is enough to 
take the tractor fully loaded a distance of from 35 to 
| 40 miles on good roads. An internal expansion brake 
is arranged to work inside the rim of each road driving 

















FIG. 17—-STEAM TRACTOR WITH 


is provided with an automatic lock. This compen- 
sating gear, which is of the “* Marshall” four pinion 
type, is totally enclosed, and runs in an oil bath. 

The equipment of the roller includes a water lifter, 
water sprays for all the rolls, a full-length awning, with 
side and end curtains, and a steam waste pipe from 
the safety valve. 

The chief exhibit on the stand of Fodens, Ltd., 
of Sandbach, Cheshire, was the steam tractor, which 
is Ulustrated in Fig. 17, and the outstanding features of 
which are that it is fitted with three-speed gear and 
with the Ackerman steering mechanism. It is said 


THREE-SPEED GEAR —FODENS 


wheel, and there is also a band brake’ operating on 
a large hub keyed to the main axle. A winding drum 
is fitted to the rear axle and 50 yards of steel wire rope 
are carried. The tires are of the rubber band type, 
single on the front wheels and twin on the rear. 
Altogether it is a sturdy and handy vehicle. 








THe total output of coal from the mines of Great Britain 
for the week which ended on November 14th was 4,878,300 
tons, as compared with 5,231,700 tons for the correspond- 
ing week of last year. 


Characteristics and Uses of 
Ground Gears.* 
By H. F L ORCUTT, of Birmingham, Member, 
(Concluded from page 591) 
Part LI. 

Uses.—The details given in the foregoing must be cure. 
fully considered before the ground gear can be corr 
appraised. 

The successive stages of evolution of the straight too! 
spur gear are :—— 


The wooden cog of the old millwright. 

The foundryman’s gear with cast teeth. 

The gear of the machine tool engineer, either milled, 
hobbed, or generated. 

The gear hardened after the teeth have been machine: | 

And finally the gear with teeth ground after hardeniny 

The ground gear is undoubtedly a new class of gearing 
It remains to be seen how far it may supplant other form. 
of transmission and to what extent it can be relied upon 
by the mechanical engineer in his power problems. Its 
virtues are not yet fully appreciated even in the motor 
car industry, where it is quite extensively used.  ‘!'|, 
essential virtues of gears are quiet running, high speed 
capabilities, small size and long life. A combination of 
all these qualities is found in comparatively few moto: 
ear gear-boxes. The quiet, probably the silent gear, is 
now awaiting those motor-car makers who will adopt « 
suitable design of box and take the trouble to make other 
transmission details with the form and accuracy necessa 
for silent running. It is safe to predict that in time al! 
motor car transmisson gears will be ground. The foolis! 
and wasteful variety of sizes of gears will bs got rid of, anc 
gears with standard dimensions and with improved qualit 
will be adopted. The time will come when practical!) 
silent transmission will be cheaply produced and availab!: 
tor every motor car. The much abused gear-box has no! 
nearly completed its span of life, in spite ot predictions of 
the protagonists of the “ infinitely variable gear.” 

Recent trials have provided decided evidence in favour 
of the straight tooth ground gear being used for so-called 
“timing gears.”” Timing gear drives, both with helical 
gears and chains, have objections which nearly every 
engine maker would like to avoid. In one well-known 
car straight ground gears have been in use for some time, 
and there seems to be no reason why they should not work 
satisfactorily, if the teeth are specially accurate, as they 
may be if grinding is resorted to. 

It is rather curious that the machine-tool makers have 
not yet made use of ground gears. The example of what 
can be accomplished in the motor car should be well known 
to them. Nevertheless, although nearly all now use “ gea: 
boxes,’ not one has adopted the ground gear. In a few 
cases they are now being tried, and in the course of tin. 
the clumsy and noisy gear-boxes commonly used will bx 
superseded. Customers will certainly demand better gears 
Conditions which the machine-tool makers have to face in 
the near future will force the pace of adoption. Thex 
conditions are of a twofold nature: one is the fact that 
machine tool design has never really “ caught up ” 
high-speed steel; the other is founded on the probability 
that non-ferrous metals—some of the newer bronzes 
will very largely replace cast iron. If this occurs, cutting 
speeds will have to be increased much beyond the present 
fastest speeds, and in such circumstances the gears as now 
used will be perfect ‘* howlers,”’ intolerable for noise alone, 
to say nothing of short life with costly upkeep and expen 
sive renewals. The machine tool maker should be mor 
than thankful to the motor car engineer, who has solved 
half his problems of gear drives for him if he only knew 
it. Ground reduction gears for electric motor drives wil! 
probably be extensively made use of by the machine tov! 
maker, that is, single reduction gears of comparatively 
smal] dimensions and run at high speeds, using small power 
motors, with gear mountings adapted to these conditions 

An important application of ground gears is beginniny 
to interest electrical engineers. The ground gear has many 
features which make it especially applicable as a direct 
reduction unit between the motor and axle of electri 
locomotives. It is simple, smooth running, quiet, will 
stand very high speeds, can be of small dimensions, has 
a high factor of safety, and long life. So far as applied it 
has demonstrated its safety and life and smooth running 
It has not, however, been made use of with dimensions 
and speeds outside of the specifications used for soft stee! 
The dimensions stipulated are very much in excess of 
those which are safe. Why is a factor of safety of sixteen 
necessary ? There is much to be done in the way of standard 
specifications for this gearing. Specifications now usually 
given are meaningless ; as far as fixing limits are concerned 
they are of no use. The requirement that a gear tooth 
must be accurately cut with a 14} deg. pressure angle, 
is capable of a wide interpretation. Back-lash, indexing 
errors and excentricity are of vital importance in high 
duty gearing. Tooth forms are not of much importanc: 
as long as they are exact, although design of forms should 
be considered for each special service and ratio. 

A specification for railway traction gears 
include :— 

(1) Smooth finish on teeth. 

(2) A maximum back-lash of 0-(2in. 

(3) A maximum back-lash variation of 0-002in. 

(4) Parallelism of teeth, maximum error of 0-001in 

(5) Index errors from tooth to tooth in gear and pinion 
not exceeding 0-0005in. 

It is strongly recommended that research work, espoci 
ally on electric traction gears, be undertaken, as there are 
practically no data available for this new class of geariny, 
which in the near future may be extensively used. The 
hardened gears not ground, now quite extensively in use, 
both for main line and tramways, are very inaccurate, 
so inaccurate that it is quite possible they are actually 
preventing the electric railway engineer from making dis 
tinct improvements in his power unit. 

So far as is known, the ground gear is not used by any 
electrical engineer in ordinary engineering speed reduc- 
tions, so commonly demanded where direct motor drive 
is employed. There is a very large possible application 
in this particular direction. The ground gear for motor 
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drives will certainly replace in many instances helical 
ars, laminated gears, fibre géars and chain drives, in 
many cases saving in first cost as well as giving an equally 
quiet and a more lasting service. There are many cases 
where helical gears are used to secure quiet running where 
end thrusts are undesirable. In these cases the straight 
tooth ground gear may possibly be used as a satisfactory 
-ubstitute. 
For anything except comparatively slow speeds it is 
now impossible to make use in gearing transmission of the 
alloy steels with extreme physical properties. When the 
teeth of gears are ground after heat treatment the engineer 
jes an unlimited choice of metals, he can select that which 
es him strength combined with light weight and small 
~ctions, or large sections giving the maximum life and with 
standing severe shocks and loads. Two extremes may be 
cited : 
1) In the aeroplane where light 
service are indispensable. 
2) In a rolling mil! gear, where breakdowns and repairs 
costly, and heavy loads and shocks are not to be 


It is quite possible that chain transmissions will be re- 
pleced in many by ground gears, giving full 
reliability, quiet running, a saving in first and in 
veight and troubles due to stretching chains. 

Whether ground gears will be used for turbine trans- 
mission very extensively or not it is impossible to say. 

They have been in service for some time but only to a 
limited extent Gear grinding on large diameters with 
fine pitches has not been very much developed. There 

however, no reason why it should not be successful. 
It will certainly be available in the near future with every 
degree of accuracy now found in small ground gears. When 
it becomes possible to grind the teeth of a large diameter 
gear with a fine pitch made from alloy steel, heat treated 
and finished with the surface which only an abrasive wheel 
can produce and with the same accuracy as is now secured 
in small gears, quite unexpected results, which should be 
of special interest to the turbine engineer, may be attained. 

A further use is anticipated in gears where heavy loads 
ue carried and which, made of soft material, wear out 
quickly. In many cases such gearing is replaced at very 
yreat expense, chiefly on account of costs incurred through 
loss of output while repairs are undertaken. If gearing 
that will last, say, six or nine months, instead of three 
months, can be put into such plants, first cost will be of 
little consideration Incidentally, for this class of gear 
better running will be secured in the ground gear. Gears 
will run quietly and comparatively close back-lash will 
give long tooth life. For this service where large diameter 
wears are necessary, the so-called composite gear may be 
used, with the rim only made from the more expensive 
material. 

Methods of Grinding.—Two methods of gear tooth grind- 
ing are in use : one is adopted by those who have developed 
the so-called generating machines; the other by those 
who employ the formed wheel. There are now on the 
market half-a-dozen different machines of the generating 
type. In some of them a very large grinding wheel is 
employed, and the width of gear is limited to about lin., 
as no motion either of the gear being ground or of the wheel 
parallel with the axis of the gear takes place. In other 
generating machines there is a reciprocating motion as 
well as a rolling; on these machines gears of wide face 
can be ground. In one other type of gear grinder the tooth 
form is dependent on an involute form from which the 
gear teeth are “‘ generated.”’ In some generating machines 
only one side of the tooth is ground, in others both sides 
of the teeth are finished at once. 

In the machines using the formed wheel the entire tooth 
space is acted upon by the formed wheel revolving while 
passing through the tooth space. On them, width of gears 
to be ground is limited to the traverse of a reciprocating 
slide carrying the formed wheel. So far as is known none 
of the formed wheel type of machines are on the market, 
at least not in the Europcan market. 

It has been found necessary to devise and make entirely 
new measuring instruments for inspecting the teeth of 
ground gears and for checking index errors. These in- 
struments are very interesting and absolutely necessary 
to the production of ground gears. They are of little prac- 
tical use in the production of cut gears. 
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Part III.—Researcn. 


Gear tooth grinding is now on a commercial basis, and 
gears with accurately ground teeth are available, but not 
in very large dimensions. The principal development, 
of course, has been in connection with motor car trans- 
mission gears. Quite a lot has been done on gears for 
electric traction work. For this class of work gears can 
now be ground in a commercial basis up to about 3ft. 
diameter and 8in. wide, and two diametral pitch. Little 
or nothing has been done on gears with a finer pitch than 
12 diametral. Any material can be ground. The process 
has been so far tested in motor car gears as to demonstrate 
conclusively that the cheapest way to get a quiet gear is 
to have the teeth ground. Gears for aeroplanes have bee: 
successfully ground in considerable numbers. 

It should be noted that the future of gear grinding will 
not be confined to hardened gears. Wherever extreme 
refinements in tooth contact are called for, the ground gear 
will supersede the cut gear, without regard to the material 
used, be it brass, fibre, cast iron or soft steel. There is 
now a demand for unhardened straight toothed spur gears 
with an accuracy which is practically impossible to produce 
uniformly in the cut gear. It.is believed that gears finished 
on the gear tooth grinding machine meet this demand. 

Much research work is necessary on straight toothed 
gearing. It is important to make tests and experiments 
with the special object of fixing the limitations of cut gears ; 
these limitations are pretty well known for cast iron and 
soft steel. They are not, however, sufficiently well defined 
on hardened gears in respect of loads and life. Maximum 
allowable errors for specific services are not recorded. 
It is desirable that that should be done, especially for 
gears made ‘from alloy steel treated to withstand heavy 
loads and shocks. 

Gear tooth grinding is now sufficiently advanced to 
indicate that further progress in spur gears is almost wholly 
a matter of accurate finish, and that extensive research on 
high-duty cut gears is either useless or impossible. 


value. Thorough investiagtion as to the extreme loads 
and speeds which gearing will stand are impossible, except 
on gears the tooth surfaces of which are a close approxima- 
tion to the theoretically correct involute. 

The ground gear opens a new field of research. Gear 
tooth grinding specialists themselves do not yet know the 
exact limits of accuracy called for by special gear service. 
It is difficult to lay down an exact programme of research. 
One of the first things to determine is the maximum prac- 
ticable accuracy of cut gears, both soft and hard. In this 
work it will probably be necessary to make use of ground 
gears finished with predetermined inaccuracies. 

When the engineer knows definitely how far he can rely 
on cut geare, he can decide when he must make use of 
ground gears. The next step in research work should be 
made with a view to fixing data for ground gears. Enough 
facts are known to warrant extensive tests. These tests 
may be broadly subdivided under 


(1) Endurance or life 

(2) Speeds 

(3) Noise 

(4) Leads. 

(5) Accuracy, limits of error and effects of same. 


It will p.obably be found necessary also to make what 
may be termed minor tests, the nature of which will be 
explained further on. 

Endurance.—Tests should include gears made from alloy 
steels, air hardened, oil hardened and case hardened. It 
is especially important to carry out endurance tests on the 
case-hardening which give such a wonderful service 
in the ordinary motor car gear-box. A special study should 
be made as to how far a smooth tooth finish affects the 
life of gears. Undoubtedly the life of a gear is affected also 
by the accuracy of the teeth, although the extreme accuracy 
necessary for quiet running may not be required for long 
life. It is desirable to investigate to what extent accuracy 
alone does affect endurance 

In connection with endurance tests, separate investiga- 
tion should be made to determine what materials and 
treatment are most suitable for spur gears which have to 
stand severe shock and reversal loads. These tests are 
especially required for gears used for electric traction 
purposes, or for services like rolling mills or tube mills. 
For this latter service long life is also a valuable quality, 
as repairs and renewals are very costly. 

Special investigation might be desirable on motor car 
gears as to the best material for clashing gears. Gears 
for this service have to bear heavy running loads, but only 
for short periods, and they must withstand excessive wear 
from clashing. 

Speed Tests.—That gears running at high speeds must 
have exceptional accuracy is beyond question. If they 
are inaccurate they will noisy and short lived. The 
limits of accuracy in relation to satisfactory running at 
high speeds are not definitely fixed. Gear grinders know 
that certain limits must not be exceeded for a certain 
service. These limits are finer than thosa called for in 
any ordinary mechanical! operation, “almost as fine as are 
common in gauge work. The relative importance of the 
various tooth errors is not thoroughly understood. The 
various measurements must include tooth forms, indexing, 
excentricity, parallelism, and tooth depths. A series of 
tests on each one of these dimensions is necessary to deter- 
mine how far individual!y they affect good running. 

In connection with tests, lubrication must be 
investigated. For very high peripheral speeds both the 
quality of the lubricant and method of application must 
be considered. : 
Tooth Areas.—There is very little definitely known as to 
the tooth areas and loads. Investigation of these details 
is of extreme importance. Tests to destruction will be 
necessary. Experience with motor car gear-box gears 
and aeroplane gears indicates that quite small tooth areas 
may be used as compared with common practice. Many 
motor car gear-box gears bear loads of over 3000 Ib. per 
inch of face, some 4000 1b. As these loads are only re- 
quired for short periods, it is not altogether safe to adopt 
them for continuous running. 

Noise.—It is definitely known that extreme accuracy 
of tooth form is indispensable to quiet running. Th2 
exact relation of accuracy to speed is not known, neither 
has it been definitely ascertained how far different sorts 
of inaccuracies are responsible for different noises. Gear 
grinders are, of course, dealing with these problems daily. 
The art is sufficiently advanced to give good results, but 
not enough to satisfy demands for real “ silence.” 

It is known that beyond certain errors quiet running 
may not be expected. It is desirable to know how quietly 
gears will run when they are ultra accurate, and, of course, 
how far extreme refinements are commercially attainable. 
Minor Tests.—To cover what may be called minor tests 
includes a study of pitch, angle of tooth pressure, ratios, 
¢ of action and number of teeth in contact. Some curicus 
and as yet unexplained troubles occur in certain gear ratios. 
The same troutles do no: occur in other ratos. These 
discrepancies may disappear with further perfection in 
production. 

It is suggested that, possibly, very useful data might be 
secured by tests of certain ratios in which the design of 
the teeth varies, for instance, with different pressure angles 
or modified addenda and dedenda, varying these details 
on @ series of tests of gears without varying the ratios. 
Efficiency.—In respect of loss of power in transmission, 
possibly there is not very much difference between super 
accurate gears and very good cut gears. Still, there must 
be a difference, and it should be known. With the ground 
gear it is possible to make comparative tests which have 
hitherto not been of much value. 

Distortion Measurement. Exact distortion records are 
certainly desirable, especially for the cut gear. It is neces- 
sary for the ground gear as a means of saving production 
costs in grinding. It is, of course, uneconomical to grind 
off more stock than is necessary. We should have more 
definite knowledge as to the differences in distortion be- 
tween the oil-hardened and the case-hardened gear. In 
the case of the hardened gear, it is desirable to have the 
hardened surface as uniform as possible, as it is well known 
that the hardest portion of gear teeth is on the surface. 
Distortion tests are not difficult, as they involve only 
measurements and not much mechanical outfit. It 
suggested that these tests may include gears which are 
accurately ground before hardening. 
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tooth areas from which long life, high speeds and quiet 
running are expected must be correetly mounted. Before 
accurate gears were available, investigations in this impor- 
tant matter were not of very much use. Research in gear 
mounting is now a necessity. Difficulties with accurate 
gears are common, and there are many disappointments 
experienced with those who expect the ground gear to 
cure all their troubles. Motor car engineers are just begin- 
ning to recognise this problem. In many cases it is found 
that gear-boxes themselves must be entirely redesigned 
or details altered before gears will run quietly. In other 
cases engine and back-axle defects, or peculiarities, make 
themselves objectionable in the gear-box Connections 
have to be altered and isolation studied. Certain patterns 
of gear-box cases seem to be specially designed to magnify 
vibrations ; some are perfect sound boxes. It is well known 
that the silent ball or roller bearing is not yet made. Some 
are more noisy than others. Limits of workmanship in gear- 
boxes need defining. Some are important ; some are not. 
Exact centre distances are not so important as parallelism 
of shafts. Clearance in ball races needs investigation 
Resonance certainly must be a matter for a considerable 
amount of study before the gear-box is completely satis 
factory. The fact is that the much abused gear-hox 
nowhere near perfected. It may have a new lease of life 
when its defects are mastered. It is a mechanism much 
more worthy of improvement than of execration 

Marine engineers have been obliged to give serious con 
sideration to gear mounting as well as to the development 
of exact gear teeth. It has been found that certain reduc 
tion gears will give satisfactory in position 
and will invariably break down if placed in another position 
between the turbine and the ship propeller. 

It is quite likely that important improvements in electric 
traction will be made in gear mounting when the electrical 
engineer fully realises the great inaccuracies of many gears 
now in use in railway and tramway service 

Bearing Loads and Pressure Angles of Teeth.—Tests 
made some time ago indicate that the pressure angle of 
gear teeth does not have very much effect on the bearings, 
whether the pressure angle is 14} deg., 20 deg., 22} deg., 
or 25 deg. As pressure angles are increased there is a 
possible increase in bearing loads of not more than 6 per 
cent. The tests were made on cut gears. It is certainly 
desirable to make further tests with ground gears. It 
very often necessary to good gear design to increase pres 
sure angles. An alteration of this nature is often objected 
to on the academic assumption that increased pressure 
angles increase bearing loads to a degree that is possibl, 
dangerous. 

These suggestions for research are submitted for the 
special consideration of mechanical engineers. They 
especially indicate that there is a wide application of ground 
gears in industry. Aside from laboratory investigations, 
practical tests in actual working conditions are necessary 
These tests entail very little expense, and if undertaken 
properly can be made at once usoful as well as a guide 
for further developm snts. 

No apology is made that this paper is quite as much a 
record of possibilities as of facts. Of gear tooth facts. 
fancies, and formule, there is literature in abundance. 
It is no exaggeration to state that gear tooth grinding 
“opens a new era of practical progress in power transmis¢ion. 
As nany other art worthy of pursuit a revelation of present 
shortcomings and ignorance is necessary for intelligent 
progress. 
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Newspaper Conveyors. 


In the evolution and expansion of newspaper printing 
plants during the past two decades the problem of moving 
the printed papers from the press delivery: belts to the 
posting and street delivery rooms has become increasingly 
important, because of the great increase in the size of the 
papers, the volume ofthe editions and the speed of pro 
duction. While printing piants were small! and circule 
tions limited, the papers were carried by “ flyboys 
from the press delivery belts to the counting and bundling 
tables, usually situated in or near the press room. As 
the plants increased in size, handling larger editions of 
heavier papers, the mailing and delivery rooms were moved 
farther away from the press rooms, and it became neces 
sary to employ carrier boys, trucks, flat belt bundle con 
veyors and hoists for transporting the papers from the 
press room to the posting or mailing room. Such means 
for handling papers were fairly satisfactory until the advent 
of the high-speed press, coupled with the phenomenal 
growth in circulation and volume of advertising. This 
necessitated moving the mailing room still further away 
from the press room, and then the rapid handling of a 
relatively large tonnage of papers required so many 
‘ flyboys,”’ carriers and trucks as to increase the costs of 
production, besides delaying transit of papers to the mailing 
room, and resulting in confusion all round. 

With the development of the high-speed press, it was 
only logical that some means should be devised for taking 
the papers directly from the press to the mailing room 
without any intermediate handling. The means first 
evolved for this purpose consisted of system of flat 
leather or fabric belts in parallel pairs, suitably supported, 
and driven, between which the papers were carried in an 
overlapping stream from the fly belte of the press to one 
or more central delivery points in the mailing room, from 
which they were distributed manually to the counting, 
wrapping and mailing tables. This type of double belt 
conveyor served the purpose of speedily and eco.omically 
carrying the papers to the mailing room, and eliminated 
the confusion occasioned by a large number of carrfers 
and truckers, but it unfortunately had several defects 
The natural stretch of the leather and fabric belts called 
for frequent adjustment to take up slack, and the belts 
gradually accumulated a coating of ink, and dust, 
which eventually caused smutting of the papers carried 
subsequently. To avoid this trouble, the flat belts had to 
be cleaned frequently, so that the maintenance of such 
conveyors in proper working order proved a source of 
expense and annoyance. The flat-belt system was also 
limited in its flexibility of installation, and could not be 
applied to all space conditions existing in various plants. 
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The study of faked forms may be dismissed as of no 


Mounting Gears.—It is apparent that gears with «mall 


By substituting a round belt made of closely coiled 
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steei wire spring for the flat leather and fabric belts, the 


objectionable features of the older system have been done 
away with. The inherent tension in spring belts, when 
properly installed, makes them self-adjusting, and the 
highly polished surface of the steel wire prevents the 
belts from collecting ink, and so soiling the papers. More- 
over, the round spring-like belts permit of much greater 
flexibility in the installation of the complete conveyor 
system, so that it is possible to install such conveyors 
inder almost any structural conditions encountered in 
publishing plants. 

When this type of conveyor employing the round coiled 
spring belts was first designed a few years ago, the entire 
structure was comparatively light, with bearings of the 
nsual lubricated bushing type, and the various elements 
were not standardised for interchangeability and large- 
seale production. The first conveyors which were in- 
stalled in connection with slow-speed or moderate-speed 
presses, printing comparatively light papers, served to 
demonstrate the practicability of the conveying system, 
but also indicated that the original structure was not 
adapted for the severe service conditions encountered in 
connection with the modern high-speed presses. During 
the past few years, however, the design and construction 
of this conveyor have been altered and developed until 
it has proved practicable for the heaviest work. 

The modern conveyor consists of a system of coiled 
wire beits and rollers used to convey newspapers or maga- 





PRESS CONNECTION AND MOTOR FOR CONVEYOR 


vines from the fly belts or delivery of a rotary printing 
press or a folding machine to some desired point in the 
distributing room. The papers can be carried hori- 
zontally, on an incline, or vertically, or, indeed, in any 
direction. 

Structurally considered, this new conveyor consists of a 
rigidly braced skeleton framework of steel or iron pipe 
extending from the press folder to the delivery table, 
wherever that happens to be situated. Mounted on this 
framework at proper intervals are cast or malleable iron 
brackets supporting the shafts of suitable grooved wood 
or metal rollers and pulleys, over which run a number of 
parallel endless strands or belts made of coiled spring 
steel wire of a grade developed for the purpose. 

At every point where the line of travel of the papers 
must be changed in direction through any appreciable 
angle, a “ transmission unit *’ is installed. This unit con- 
sists of substantial cast iron side frames bolted together 
with heavy steel cross rods, which support the ball 
bearings for the shafts of the necessary transmission gears, 
sprockets and grooved iron rollers for deflecting the line 
of the conveyor travel. 

The transmission situated at the press delivery belts, 
which is termed the “ press connection unit,” contains, 
besides the transmission gears, sprockets and grooved 
rollers mentioned, the auxiliary driving motor and reduc- 
tion gearing between motor and unit, which is used for 
driving the conveyor to empty it of papers after the press 
is stopped. At the delivery table in the mailing room the 
transmission unit is incorporated in framework together 
with the delivery belts, and this entire unit is termed a 

delivery table.” 


At intermediate points throughout the run of the con- 
veyor, where the direction of travel of the papers is changed 
from a vertical to a horizontal run or vice versd, the trans- 
mission unit is termed an ** upper or lower corner.”’ 

Whenever the horizontal run of the conveyor is changed 
in direction, but still in the horizontal plane, a special 
transmission unit, termed a “ horizontal turn,” is in- 
stalled. This turn consists of suitable framework carrying 
the necessary number of conical rollers for turning the 
papers through any angle from 10 deg. to 90 deg. in the 
horizontal plane, with bevelled gear connections between 
the cone-shaped rollers, as well as a bevel gear transmission 
unit for changing the direction of the chain drive. 

As the papers pass from the press delivery belts into the 
press connection unit, the direction of travel is usually 
changed from the horizontal to the vertical, either upward 
or downward. These vertical sections Consist of a double 
set of belts, the papers being gripped between the two sets. 
The grip of the belts on the papers is obtained by placing 
staggered bearing rollers on each side of the double belts 
and making the papers travel along a zig-zag path, thus 
rendering it impossible for the papers to slip out of place. 
On all horizontal sections, the papers rest on the top of a 
single set of wire conveying belts, except where excessive 
air draughts are present, in which case another set of 
belts runs on top of the papers so as to prevent them from 
blowing off. 

The grooved pulleys and rollers carrying the conveying 





is reduced to correspond approximately to the same speed 
as the press folder delivery belts. 

The twenty-fifth or fiftieth ‘count’ paper, whic 
kicked out on the bias by the press folder, is car: 
through the conveyor and delivered in the proper * 
relation on to the conveyor delivery table. 

The result of this transmission from the press to t 
mailing room is that the papers are laid down upon 
delivery table wherever it is installed in practically 1) 
same relation as they are initially delivered to the p: 
delivery belts, and from that point onwards they can 
handled in stacks of 25, 50 or 100 papers, as in the u 
procedure when the papers are taken directly from 
press folder by flyboys. 

For a press having a single folder and single delivery, 
conveyor serves to carry the papers from the press to 
mailing room, and if necessary two or more delivery ta 
are placed at different points in the mailing room with | 
vision for switching the stream of papers from one deli, 
table to another. Two or more delivery tables cannot 
served from a single conveyor. If desired, a conv: 
can be arranged to serve a delivery table on one floor 
supplying the newsboys, and another delivery table : 
be placed in the mailing room on an upper or lower floo 

For a press provided with two folders and two deliver 
it is customary to install a conveyor for each delivery, a: 
in fact, this is necessary if it ie desired to obtain sery 
hoth simultaneously. However, 
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belts are independently driven by steel sprockets and chain 
from the press folder driving shaft, when the press is in 
operation, and therefore the entire conveyor system runs 
in synchronism with the press, preserving the proper 
overlapping relation of the papers regardless of the 
press speed. After the press stops the conveyor is driven 
by an auxiliary motor or by a hand crank to empty it of 
papers. 

The papers are conveyed at a lineal speed of approxi- 
mately 100ft. per minute, which means that it is only a 
matter of seconds after the press starts until the first 
paper reaches the delivery table. With an average overlap 
of 3in., the conveyor carries about four papers per foot 
of length, so that the first paper reaches the delivery table 
after about 100 or 150 papers have been printed, depending 
upon the length of the conveyor. The papers are usually 
taken from the fress in what is termed a “half fold ” 
condition, though provision can ve made for carrying both 
** half fold *’ and ** quarter fold ”’ papers. 

For a straight delivery from the press the speed of the 
conveyor is such as to carry the papers in overlapping 
relation with a lead of approximately 3in. between succeed- 
ing papers. Fora ‘‘ collect ” delivery, where the papers are 
heavier, the speed of the conveyor belts is changed through 
a gear shift mechanism in the press connection to increase 
the lead to approximately 4}in. 

To obtain the proper overlapping of the papers, the 
speed of the transmission belts is naturally muclr higher 
than the speed of the press delivery belts, and therefore 
in order to deliver the papers on to the delivery table in 
approximately the same relation as they are delivered to the 
press fly belts, the speed of the belts on the delivery table 


CONVEYORS HANDLING THE 


“MINNEAPOLIS TRIBUNE”’ 


possible to arrange for running the papers from either of tw 
folder deliveries into one main conveyor, with the under 
standing that only one folder and delivery at a time can b« 
served by the conveyor, although in such cases the papers 
can also be taken from the other delivery by flyboys. 

The flexibility of this new type of conveyor, which is of 
American origin, but is being made in this country by th« 
Igranie Electric Company, Ltd., is such as to permit of 
changing the direction of transmission to almost any 
ungle in the three physical dimensions, so that to avoid 
special obstructions in a newspaper plant, the conveyor 
may be run from the press upwards, downward or side 
ways, through ceilings, floors or side walls, and may be 
twisted through various angles in any direction of trans 
mission. 

The capacity of the conveyor is equal to the maximun 
possible printing capacity of any press to which it has been 
connected, carrying papers from a single sheet to th 
heaviest newspaper printed, at speeds up to 72,000 
sixty-four page papers per hour. 

The illustrations given herewith and on page 61') 
represent conveyors of the type described in the foregoing 
as applied to newspaper offices in the United States. 








Tue National Research Council of the United States 1s 
about to publish its “‘ International Critical Tables of 
Numerical Data of Physics, Chemistry and Technology.” 
It will be in five volumes, and the price to members ot 
scientific societies is 35 dollars. 
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THE MARINE SPRING-LOADED SAFETY 
VALVE. 


OnE would hardly have expected the boiler safety valve 
to provide an interesting history. Yet that it could do so 
in capable hands is shown by the paper which Mr. Donald 
MacNicoll read before the inuatitution of Engineers aud 
Shipbuilders in Scotland on October Oth. The paper 
was called “ The Jubilee of the Marine Spring-loaded 
Safety Valve.” It seems that James Howden, in 1872, 
was the first to propose seriously the use of a spring-loaded 
valve. In the following year Mr. Hazelton Robson read 
a paper entitled “‘ The Advantages of Springs for Loading 
Safety Valves of Marine Boilers Instead of 
Deadweight,’’ before the Institution of Engineers and 
Shipbuilders. As a result, a Committee was formed, re- 
ported in October, 1874, and made representations to 
the Board of Trade, and the Board sanctioned the spring- 
loaded valve in 1875, but it insisted that if a spring-loaded 

alve were used, an accumulation trial must be held to 
iscertain the actual blowing off point. By as much as 
that point exceeded the blowing off pressure of the dead 
veight valve must the nominal working pressure of the 
boiler be reduced. 

Mr. MacNicol! remarks that before joining Cockburns, 
Ltd., of Cardonald, eighteen years ago, he had always 
assumed that when passing steam at maximum pressure 
afety valves lifted one-fourth of their diameter, but soon 
found that ordinary direct spring valves only lift about 
one twenty-fourth of their diameter, or, in other words, 
give an edge area only one-sixth of the disc area. The 
problem, then, was to design a valve that would have a 
greater lift. In 1908 the safety valves on certain British 
destrovers were found to be too small, but it was observed 


Government 


that there was considerable steam pressure in the waste 
steam portion of the valve chest, and it occurred to Mr. 
Hamilton Gibson that this pressure might be used to 
increase the lift. He therefore fitted a valve which 
operated in that way through the medium of a cylinder 
and piston, which operated upon the easing lever. In 
H.M.S. Swift the arrangement was simplified by attaching 
the piston to the stem of the valve itself, a plan which 
had been used by French for time pre 
viously. The device was, however, not perfectly satis- 
factory, and Mr. Cockburn and Mr. MacNicoll brought 
out in 1912 the relay or full bore valve, which is now a 
standard naval fitting, whilst for ordinary commercial 
work the older type, modified, remains in use. Sticking 
or gagging had to be overcome, and Cockburns therefore 
made the piston loose on the spindle. Thus the valve 
can act in the earlier way should the piston jamb, but 
when working properly the first puff of steam drives the 
piston up against the spring, and it then acts to augment 
the lift. Finally, a further modified form which overcame 
all objec tions was produced, and was found to be so satis- 
factory that the Board of Trade agreed in May last to 
a 50 per cent. reduction in valve and waste steam pipe 
area when it is used 
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Provincial Letters. 


THE MIDLANDS ANI STAFFORDSHIRE. 
(From our own Correspondent.) 
Trade Position. 


THERE has been very little change in either the 
market or the industrial situation in the Midland iron and 
steel and engineering industries during the week. Business 
continues spasmodic and values in most departments leave 
much to be desired. There was only a moderate attend 
ance on "Change in Birmingham to-day—Thursday 
and the business negotiated was not of any great magni 
tude. No mill appears to be working at anything like 
full capacity, and in the South Staffcrdshire district many 
are completely idle. LIronmasters re-rolling are 
finding a fair amount of business, but at the prices ruling 
something approaching capacity output is needed before 
business can be said to be remunerative. Some of the 
engineering firms are busy, but many still have to work 
short time. The tube trade, which was at one time a 
prosperous industry in this area, is slack and some local 
factories are only warking three days a week. Midland 
rolling stock builders call for fair quantities of iron and 
steel from the Black Country, but other requirements fail 
to furnish the additional work necessary to keep the mills 
fully employed. Builders of rolling stock are assured of 
regular employment for several months to come. Machine 
tool makers are receiving a fair number of inquiries, while 
ironfounders are busy mainly in connection with the light 
engineering trades. Electrical engineers are still receiving 
news of extensions by public authorities. At the moment 
both Leicester and Worcester are considering such schemes. 
That the Patent Shaft and Axletree Company, which 
closed down recently, has been able to start two steel 
furnaces, with some mil] plant, is weleome news. The iron 
department, however, remains unemployed. 
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Raw Iron. 


The raw iron department is at the moment one 
of the best features of the Midland iron and steel market. 
Indeed, it is practically the only one showing expansion 
of business. Merchants report that consumers are buying 
more freely, and in larger tonnages. This activity is con- 
sidered a healthy aspect, as the pig iron department has 
been in every respect the most unsatisfactory since the 
war, with numerous unemployed blast-furnaces. An 
occasional additional furnace is being re-lighted, but the 
main concern of buyers and sellers alike is to play for 
safety. Furnacemen have no need to look further than 
the steel branch to convince themselves that an improving 
demand does not necessarily spell the more profitable 
operation of plant. Values in this area continue firm, with 
a tendency to harden. Derbyshire No. 3 foundry is 
quoted £3 5s. to £3 6s., and forge £3 Is. to £3 2s., while 
Northamptonshire makers want £3 2s. to £3 2s. 6d. for 
foundry and £2 16s. for forge grades. That prices should 
have remained practically motionless for over a month is 





considered a good sign. If it does not prove any great 
revival in demand, it suggests that the firming up of prices 
in October was founded on a substantial improvement in 
consumptive requirements. November has not brought 
any expansion, but the position has not been perceptibly 
impaired except so far as the sentiment goes, and that was 
built largely on the expectation of confinuous improve- 
ment. Blast-furnace coke values continue to harden, and 
the slightly better prices which blast furnacemen have 
secured of late for their products have been swallowed up 
by additional fuel costs 


Steel. 


While there is a good inquiry for many classes 
of steel, the prices which rule more than cancel out any 
potential economies on an increased turnover. A fair 
amount of business is obtainable if the mills are prepared 
to fall in with buyers’ ideas as to price. Such is the keen- 
ness of competition that business is being booked on terms 
which in many cases cannot conceivably show a profit. 
Steel orders are mostly restricted to miscellaneous con- 
structional requirements, very few rails being wanted, 
and ship plates are seldom called for in any quantity. 
With additional mills in operation in the North, after long 
periods of idleness, competition even for small orders 
is keen, and has forced down values to such an extent that 
many steel works are debating whether it is worth while 
keeping their plant running. Some of them are inclined 
to let the business go by at present prices. Though the 
figure generally quoted this week for angles and joists is | 
£7 2s. 6d., consumers state that they have no difficulty in | 
getting supplies at as low as £7. Smal! rolled bars can be | 
bought at £7 15s. for an attractive tonnage. Ship, bridge 
and tank plate and boiler plate values are irregular, the 
former ranging from £7 15s. to £8, and the latter from 
£10 17s. 6d. to £11. Staffordshire hoops command 
£10 10s. at works. Consumers of soft billets who last week 
withheld orders because they could not be placed at £6 
have been able to get that price accepted this week, though 
sellers generally want half-a-crown more. Continental 
billets sell at about £5 6s. Business in steel serap is not 
quite so good as it was, but values remain firm at £3 7s. 6d. 
delivered South Wales | 


Manufactured Iron. 


The South Staffordshire finished iron trade 
very flat, and there are no new features. Business all round 
is quiet, but it is most marked in that section dealing with 
Crown and nut and bolt iron. The Staffordshire quotations 
are nominally 10s. per ton those of Lancashire 
houses competing in the district, but in bargaining Black 
Country houses show more disposition to make conces- 
sions, on their published rates, where there is a prospect 
of good business being given out. The marked bar houses 
continue to find a fair demand from engineers, but the 
mills are only moderately busy. The basis rate of £14 10s. 
is maintained. The steel re-rolling mills are practicatly 
the only works having any bulk of orders on their books. 
They are, with the aid of cheap continental semis, securing 
a fair share of the available business, competing success 
fully with the large steel works 
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Sheets. 


Galvanised sheets are firm and the mills are well 
employed with orders ensuring activity into the New Year. 
The basis price for corrugated sheets of 24 gauge remains 
£16 1 6d., but in a large number of cases £16 15s. is 
obtained, and still higher prices are mentioned by firms 
well placed. Some good orders have come to hand for 
plain sheets required by makers of tanks and similar firms. 
The tin-plate trade is busier than for many months, and 
the scheme for the regulation of output, to come into 
operation in the New Year, is expected to improve prices. 
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Electrically Cut Coal. 


A Cannock Chase colliery has just set up what is 
claimed as a record for the British coalfields in respect of 
the amount of coal electrically cut in a seven-hour shift. 
The pit is the old Hednesford mine of the Cannock Chase 
Colliery Company, Ltd., where all the coal raised is mined 
by electrical coal cutters. The record was set up by means 
of a Jeffrey 36-A Arewall cutter, and in the shift of seven 
hours twenty-eight places were cut, 1739 yards flitted, each 
place being 15ft. wide and cut 6ft. under, and the total 
output of coal from the twenty-eight headings was 336 
tons. The average time for each head was 15 min., and 
the average distance flitted was 62 yards per head. To 
have cut twenty-eight heads in seven hours is a remarkable 
achievement, and one. which I understand, without 
parallel in the United Kingdom. 


Suggested Fusion of Metallurgical Societies 


At the annual dinner of the Birmingham Metal- 
lurgical Society on Saturday last, the President intimated 
the possibility of the fusion of Midland metallurgical 
societies. Speaking of the existence in this area of similar 
bodies, he observed : “ We rather feel there are too many 
metallurgical societies, and it is thought the time has 
arrived for the careful consideration of the question of the 
amalgamation of these various societies. There appears 
to be a consensus of opinion that amalgamation should 
take place as soon as possible. In my view, this is one of 
the most important things likely to come to pass in the 
future. By the fusion of the most prominent metallurgical 
societies in the Midlands a new body will arise which will 
have a very large membership. It will mean that the 
society will have a wider influence, and a greater capacity 
for carrying out the work we have in mind. We think that 
the advance of metallurgy in the Midlands is very largely 
bound up in the question of amalgamation.” 


The Late Mr. Isaac Lester. 


A prominent figure has been lost to the iron trade 
of the Midlands and Staffordshire by the death of Mr. Isaac 
Lester, of Edgbaston, Birmingham. Mr. Lester was 
closely associated with the iron trade of the Midlands for 
many years, was an authority on foundry work, and had 
taken an active interest in research work. He was a 








native of Wednesbury, and obtained his scientific educa- 


tion at the Midland Institute, Birmingham, and the Royal 
School of Mines, London. For,some years he was foundry 
manager at Kynoch’s, Ltd., and produced the first casting 
for heavy shells made by that company. He spent five 
years in India laying down the first foundry at which the 
castings were produced for the first locomotive made in 
India. For the past seventeen years he was manager for 
Charles Akrill and Co., Ltd., of West Bromwich. He was 
@ past-president of the Birmingham Metallurgical Society 
and the Staffordshire Iron and Steel Institute. 


The Late Mr. W. H. Carder. 


Another very well-known and highly respected 
member of Midland iron and steel circles died on November 
27th in the person of Mr. W. H. Carder, of Tividale. Mr. 
Carder held secretarial positions which made him one of 
the best-known men in the industry. About twenty 
three years ago he was appointed secretary of the South 
Staffordshire Mond Gas Company, Dudley Port, a position 
he retained until his death, and he succeeded the late Sir 
Gilbert Claughton as a director of the company. He was 
elected secretary of the Staffordshire Iron and Steel 
Institute as far back as 1881, and retained the office until 
about nine years ago. Mr. Carder took a keen interest in 
technical education and engineering progress, and was 
closely in touch with most of the associations in the country 
kindred to the one of which he was secretary for so many 
years. 


Unemployment. 


The slight increase in the number of unemployed 
in the Midlands recorded last week has now been adjusted. 
The latest total, 122,103, shows a marked improvement 
being 4350 less than those given in the previous return, 
when the total was 126,453. In the Birmingham area 
the figures have fallen from 21,627 21,163, while 
Coventry the decrease on the week is 211. The only towns 
in the area in which an increase was recorded were Derby, 
Redditch, West Bromwich and Worcester. 


to at 








LANCASHIRE. 
(From our own Correspondents.) 
MANCHESTER. 
General Conditions. 


Tse markets all round for iron, steel and metals 
are rather quiet this week, and the amount of business 
passing seems inclined to fall off to a certain extent. It 
is a little early yet to feel the effect of the slackening of 
business which usually occurs as we approach the end of 
the year, but there seems to be a good deal-of anxiety 
already felt in the trade in connection with possible labour 
troubles. There can be no doubt that the Government's 
method of dealing with the coal trouble last summer is 
causing a good deal of apprehension. It is scarcely con 
ceivable that such a method ean be renewed, and mean 
while practically nothing is being done to provide for the 
position when the subsidy comes to an end. The shadow 
of this trouble is already cast over the future of the iron 
and steel trades, and the fact that the reserve capital of 
those trades is being rapidly dissipated by sales at big 
losses is very ominous. Optimistic views as to the future 
seem sadly out of place when the difficulties in front of the 
industry are realised. No doubt the cheap steel now 
being sold at the expense of the steel trade and at much 
below cost has stimulated consumption to a certain extent, 
and so far is an advantage to shipbuilders, ship-repairers 
and engineers generally, but this advantage is gained at a 
terrible cost and of course cannot be permanent. 


Metals. 


The market for copper has been suffering from a 
setback lately, but it is not expected that this can last 
very long. There is a solid foundation for copper at the 
present prices, and it would seem to be a safe policy for 
the consumers to lay in moderate stocks while there is a 
favourable opportunity of doing so. Refined ingot copper, 
such as * Best Select,’ at £64 per ton, is a very safe pro 
position. In Manchester, of course, rather more than this 
has to be paid, but the local prices are moderate enough. 
The market seems to be temporarily affected by the state 
of the consumptive demand in Europe, for on the American 
side there is an increasing demand for industrial purposes. 
We are told of a trade boom coming in America, and, of 
course, there is a much better chance there for such a 
development than there is here. The slackening of the 
German demand for copper seems to be mainly the result 
of difficul_ies in connection with capital, and so soon as 
these are overcome it is reasonable to expect a considerable 
expansion in German buying. In France the vagaries 
of the Exchange interfere with the buying of copper, for 
it is feared that if something drastic is not done the franc 
may go the way of the mark. In the end, no doubt, 
European copper consumption is bound to recover ; it is 
only a question of patience. Tin has moved rather 
irregularly, and in some quarters the persistence of the 
big backwardation is considered to be an unfavourable 
feature ; but there are still quite a number of people here 
who expect to see the price at £300. There is however, 
just now an increase in the visible supply to be faced, 
and we may have an irregular market for a week or two. 
Lead has been rather weak, but there has been some slight 
recovery. Speculation as to the effect of larger arrivals 
from Australia makes the outlook rather uncertain, but 
any further fall in prices might stimulate consumption. 
Spelter has been a firm market, and most people here 
think well of it ; but the price seems high enough. 


Pig Iron. 


The actual demand this week in the Manchester 
district for foundry iron is rather small, but this has not 
yet had much effect on sellers, who have secured, in most 
cases, sufficient work to enable them to look wit hout anxiety 
on the cessation of fresh business. In one or two cases 
there may be incipient weakness, and, according to the 
reports of some merchants, it is occasionally possible to 
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stocks in founders’ yards, or in the quantities to be receivec 
under contract. Sellers here seem fairly confident tha 
when the 
middle of December to the second week in January, i 
over, buying of pig iron will be resumed on a larger scale 
and they seem to expect that prices will be higher ther 


as a result of dearer furnace coke ; and do not appear to 
be very willing to make sales far into the New Year unless 
There is, however, no disposition on the 
part of buyers here to pay any premium for next year’s 


at a premium. 


deliveries, but rather the reverse. There is no North 


amptonshire foundry iron being offered here now, as the 
price would be about 1s. 6d. per ton more than Derbyshire ; 
but in the Birmingham district the Northampton iron- 
masters can and do compete with Staffordshire and Derby- 
rather 
optimistic about the future, but in Scotiand there seems 
to be a weaker feeling, and sellers of Seotch iron in Man- 
The consump- 
tion of this elass of foundry iron remains very much re- 
stricted by reason of the relative cost as compared with 


shire. The Cleveland market was reported as 


chester accept 94s. or perhaps a little less. 


common iron and with East Coast hematite. 


Steel. 


There has no doubt been more actual business in 
finished steel in the Lancashire district during the last two 
or three weeks, as a direct consequence of the extremely 
There have been 
reports of sales of ordinary steel plates at £7 10s. per ton 
delivered, and angles at under £7, and with such cheap 


low prices which have been accepted. 


materials consumers have been able to secure more busi- 


ness ; but, of course, the producers must be bearing a 


serious loss, for the very best equipped steel works cannot 
make plates and angles at such prices. Low prices for steel 
are, however, essential if work is not to be driven out of 
the country. The small reduction of 10s. in the price of 
steel boiler-plates does not satisfy the users of this material, 
who still complain that the difference between boiler and 
ship quality is absurdly great. 


Scrap. 


The market for scrap is rather better, and the 
demand seems to be on the increase here. Some dealers 
are paying up to 52s. 6d. for heavy steel melting scrap 
at a Lancashire station, and in Sheffield 62s. 6d. delivered 
has been paid. A slightly better demand for foundry screp 
is also reported, but there is plenty of this available, and 
prices are about as before. For heavy wrought scrap 
there is a fair demand at 67s. 6d. per ton delivered to the 
Lancashire forges. 


BARROW-IN-FURNESS. 


Hematite. 


The position in the North-West District hematite 
pig iron market shows slow improvement. There is no 
tendency to overrate the present position or to expect teo 
much, but there are evidences of a better feeling. It is 
more than likely that in the early future there will be more 
furnaces in blast, not only in Furness, but Cumberland. 
Stocks at certain works are getting reduced, and as soon 
as they are within measurable distance of complete 
depletion there will have to be more output. The steel 
departments are taking a fair quantity of iron at Barrow 
and Workington. An increased demand for iron will 
probably result in a slight stiffening in price. Special 
qualities are in better demand and inquiries show a 
possibility of more business in the future. There is a fair 
inquiry from abroad for ferro-manganese. 


Iron Ore. 


The iron ore trade is in a better state than it has 
been for some months, and the prospects are fairly good 
in view of the possibility of more furnaces going in blast. 
There is a little more ore going out of the district and that 
trade may improve further. Foreign sorts ate in better 
demand and imports are increasing. 


Steel. 


The steel trade is only fairly employed and the 
orders held are not heavy, but there is some chance of more 
eontracts being secured in the district. The Barrow rail 
mills are working, as also are the hoop and small section 
mills. 


Machinery. 


Vickers have secured an order from the Admiralty 
for the machinery for the cruiser to be built at Devonport. 
This is very welcome and will in due course find work for 
a number of men in the boiler and machine shops. There is 
a better and more hopeful tone in the town regarding the 
future, and although it is too early to say anything at 
present of a definite character, one might commit oneself 
-0 far as to say that the New Year holds better prospects 
than was at one time thought possible. It is not likely 
that there will be any official news this side of Christmas, 
hut next spring should see an improvement. 








SHEFFIELD. 
(From our own Correspondent.) 
Heavy Steel Trades Quiet. 


In spite of the cheerful feeling which seems to 
pervade the Sheffield industries, it is difficult to find any 
actual evidence of improvement in the heavy iron and 
steel branches. About the same number of furnaces are 


obtain a small concession ; but, as a rule, sellers of Derby- 
shire No. 3 foundry iron are firm at 73s. 6d. per ton de- 
livered here, and sellers of Lincolnshire at 72s. 6d. That 
there should be a shrinkage in the volume of business is 
almost inevitable, because it is known that the actual 
increase in the consumption of foundry iron in Lancashire 
does not correspond with the increase in buying which 
occurred in October and the first fortnight in November. 
As a result there must, of course, be an increase in the 


dead” period, which lasts from about the 





is being booked than was the case some weeks ago. 


sales down to a rather disappointing level. 


two in the matter of price if by so doing they can get 
1 | business, and there is no doubt that work now being carried 
t 
it, in facet, will spell an actual loss, Definite evidence of 
s|the caution which has to be exercised in these days is 
;| forthcoming in company statements. A circular issued 
1 | to the shareholders of John Brown and Co., Ltd., states 
that in view of the continued unsatisfactory condition of 
the steel, coal and shipbuilding industries, the directors 
do not consider it expedient on the present oceasion to 
pay an interim dividend on the ordinary shares, but to 
await the results of the whole year’s operations. The 
usual interim dividend on the preference shares will, 
however, be paid on December 22nd. 


Engineering Departments. 


The reference in the above circular to the state 
of the shipbuilding industry can be applied to a good many 
of the large steel firms of the city. _There is a marked 
shortage of work from that source, and it means a big 
difference to Sheffield when big firms like Browns, Vickers 
and Cammell-Lairds, with shipbuilding yards, are unable 
to get the orders which will find employment in their 
Sheffield departments for the making of heavy forgings, 
castings and other steel parts. Some satisfaction, there- 
fore, is felt in the city at the announcement that an order 
has been given for the building at Barrow by Messrs. 
Vickers of a set of plant and machinery for one of the new 
cruisers to be built in Government yards. This, it 


in Sheffield. Other contracts, which have been expected 
almost daily for some time may be quickly following. 


amount of business would appear to be in prospect early 
in the New Year. Work of any kind is very difficult to 
get from collieries, for the long-continued depressed con- 
ditions in the coal trade are telling their tale in an un- 
mistakeable manner. Collieries cannot afford in these 
days, and with prospects so uncertain, to spend a penny 
more than is necessary, and in colliery machinery generally, 
and particularly in wagons, there is a scarcity of orders. 
In the lighter engineering departments business is passing 
more freely, though conditions are variable. Steel and 
magnets for the motor trade are being produced in large 
quantities. Bristol! Corporation's £1,000,000 electricity 
extension scheme has been placed with Vickers Ltd., in 
conjunction with Metropolitan-Vickers Electrical Com- 
pany, Ltd., subject to the approval of the Electricity 
Commissioners. 


Future of Special Steels. 


Mr. R. Armitege, chairman and managing director 
of Brown Bayleys Steel Works, Ltd., made an interesting 
reference to the manufacture of special steels at the annual 
meeting of the company in Sheffield. Things were still 
difficult in the steel trade, he said. Railway material 
work had been severely depressed, but they had been 
developing other branches in the special steel trade, which 
was largely due to the work of Mr. H. Brearley, who is a 
member of their staff. They hoped that that would help 
them more in the future, because there was every sign that 
the special steels required in this country were going to 
increase in consumption. The high railway rates and the 
difficulties on the railways were sending more and more 
people to the use of motor lorries for road work, and as 
all those vehicles must have special steels, they hoped that 
what they lost on one side they would more than gain on 
the other. He added that they had a somewhat long road 
before them, because when new steels and special steels 
were introduced, people did not jump at them all at once. 
He hoped in the years to come they would see the fruits 
of the work that was now being done. In that connection, 
it is interesting to note that the Weldless Steel Tube Com- 
pany has begun the manufacture on a commercial scale 
of cold-drawn stainless tubes from steel supplied by Brown 
Bayleys. These tubes, it is claimed, are unaffected by 
weather or ordinary industrial conditions, are resistant 
to alkalis, salt solutions, fruit juices and nitrie acid, and 
are not attacked by ammonia fumes, ammoniacal liquor, 
pieric acid or nitrie compounds. 


Plate and Cutlery. 


The falling off in the seasonal trade in cutlery 
and plate to which I referred last week has now been made 
worse by several orders being cancelled. Shopkeepers 
decline to go in for extensive stocking, particularly of the 
highest quality goods, and as there is now such a short 
time to the holidays, the season looks like closing in most 
disappointing fashion. Business now being done is mainly 
of a casual nature, and the busiest departments are those 
producing the cheaper class of plate and cutlery. Although 
large quantities of stainless knives are being produced, the 
output has had to be curtailed. Other cutlery lines are 
quiet, with the exception of safety razor blades, which 
are finding a demand that is steadily increasing. Some 
attention has been directed of late to the question of 
apprentices in the lighter trades of Sheffield, and the 
suggestion has been made that a conference of those 
interested should be called. There are certainly many 
vital points that could be discussed profitably. 


Mining Subsidence Problems. 


A review of the question of mining subsidence in 
the area between Doncaster and the Trent was given 
by Major G. H. Peake, the chairman, at the annual meet- 
ing of the Hatfield Chase Drainage Commissioners. He 
said that the problem was how to act in the best intergsts 
of agriculture, coal mining, and possibly navigation, 
now that it was probable that coal would be worked under 
the whole area, and that subsidence of the surface must 
take place. He was certain that to go back to the old 





operating, but in a few cases it is reported that less business 





Of 
course, it must be borne in mind that all buyers of steel 
are now concentrating their attentions on keeping their 
stocks as low as possible for stocktaking purposes at the 
end of the year, and that, coupled with quiet trade gener- 
ally in several important engineering branches, is keeping 
Sellers of pig 
iron and steel are not averse from conceding a point or 


out will barely cover the cost of production, while some of 


Is 


definitely stated, will mean work for the River Don Works 


Railway engineering work is rather quieter, though a fair 





that arrangements could be made for coupling up with 
the Sheffield and South Yorkshire Canal. It was possible 
that such a new outfall might provide for navigation ». 
well as drainage. As collieries were developed the coal 
must be transported, and the traffic on such navigation 
might pay interest on a large part of the cost. Anothe: 
matter of colliery interest to note this week is the new 
record in coal getting set up by Askern Colliery, Doncast«) 
The record week's output of 8200 tons has been reache: 
an increase of 300 tons over the previous best tonnage 


Trams and Telephones. 


Two items of trade interest come from Hul! 
The Tramways Committee has placed a contract for 
steel rails with Bolckow, Vaughan and Co., Middlesbroug), 
and the Corporation Telephones Committee has accepte«| 
two tenders for German-made cable and wire ; £368 13s. 4c 
was quoted for a supply of Germon bronze wire, agains: 
£414 Is., which was the lowest British tender. 


Vickers’ Director Resigns. 


Mr. William Clark, managing director of Vickers 
Ltd., River Don Works, Sheffield, has announced hi 
intention of resigning at the end of this year. He canx 
to Sheffield from Scotland in 1911, has been Master Cutler 
President of the Chamber of Commerce, and has in other 
ways played a prominent part in the industrial life of the 
city. Mr. Clark during the war was called upon to contro! 
and direct a great number of alterations, extensions and 
developments in connection with the manufacture of 
armaments and munitions. He was closely in touch with 
the Government and gave much valuable help for speeding 
up the supply of shells. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
Coal Losses Soaring. 


A HEAVY drop in the economic yield of coal in 
Northumberland and Durham is revealed in the joint 
reports of the accountants with respect to the proceeds 
and costs in the coal-mining industry for the months of 
August, September and October. Inthe county of Durham 
the miners’ wages under the subvention scheme will 
continue in December at the minimum level of 110 per 
cent., whereas the ascertainment shows that the report 
on proceeds and costs would have given them only 37-90 
per cent., as compared with 47-96 per cent. in November, 
a reduction of 10-06 per cent. The Northumberland result 
is slightly worse than that of Durham. In December the 
percentage on basis rates would have been 24-53 per cent., 
as compared with 35-49 per cent. in November, a reduc 

tion of 10-96 per cent. The minimum in Northumberland 
is 100 per cent. The Durham miners will therefore receive 
in December in percentage on the basis wage 72-10 per 
cent. more than the sale of the coal has vielded, and the 
Northumberland miners 75-45 per cent. 


Iron and Steel Exports. 


Although the November shipments of pig iron, 
manufactured iron and steel from the Cleveland district 
have fallen short of those for the preceding month, the 
aggregate of 85,667 tons is rather higher than the average 
monthly shipments this year, and the total would cer- 
tainly have been still higher but for the bad weather. 
The storms have wrought havoc amongst shipping, and 
so many boats have been delayed that shipments have 
fallen into arrears, hence November's modest showiny. 
Still, it is a fact that foreign shipments of pig iron during 
November have exceeded 20,000 tons for the first time this 
year, thanks chiefly to the very heavy shipments to Italy 
and to Belgium. No doubt the Charleroi strike has in 
ereased the call for Cleveland iron at Antwerp, but there 
is evidence in all the European markets of a slightly better 
demand for British pig iron. Italy took 4540 tons of pig 


iron, Belgium 4507 tons, the United States 2980 tons, 
France 1980 tons, Denmark 1409 tons, Germany 1330 


tons, Sweden 1284 tons, and Finland 1125 tons. India 
continues to be Cleveland’s best customer for steel and 
the trade in that direction has been well maintained, the 
exports last month totalling 13,871 tons. Less steel, 
however, has been shipped to the South American 
Republies, and chiefly on that account the total exports of 
manufactured iron and have fallen from 66,278 
tons to 52,344 tons. The Cape of Good Hope received 
7583 tons, and Egypt 2203 tons 


sieel 


Cleveland Iron Trade. 


The outstanding feature in Cleveland iron trade 
circles this week has been the action of the makers in 
once more resorting to a system of fixed prices. It was not 
unexpected. For some time past there has been a feeling 
that the undercutting of prices which was going on amongst 
makers was inimical to the best interests of the trade, and 
under the pressure of rising fuel costs they have decided 
to fix minimum prices below which they are all pledged 
not to sell. For a time there may be a litt'e under 
cutting by second-hands, but from now on it is agreed that 
the minimum prices for Cleveland iron for home sale shall 
be :—No. 1, 68s. 6d.: No. 3 G.M.B., 66s. 6d.; No. 4foundry, 
65s. 6d.; No. 4 forge, 64s. 6d. For export a premium of 
6d. per ton is to be added, due to the extra cost of putting 
iron f.o.b. On this ground it may be justified, but mer- 
chants in the export trade are frankly apprehensive of the 
effect of even this small increase in price upon the export 
trade. Already it is difficult to procure export orders, 
owing to the relative cheapness of continental iron, and 
this risk, of course, increases the handicap to British trade. 
In the home trade the position is different. It is true that 
iron is still being imported from abroad, but for the most 
part home consumers are dependent upon home sources 
of supply, and they will, no doubt, have to follow the rive. 


Hematite Pig Iron. 





natural outfall of the river Don into the river Trent would 
be sound policy, providing the cost was not too much and 


is a temporary shortage of supplies, but this should soon 


In the East Coast hematite pig iron trade there 
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be overcome by the extra production of two more furnaces 
which are being put into operation. Meanwhile, prompt 
supplies are difficult to obtain, and some makers have 
no iron to sell. Mixed numbers are quoted at 75s., and 
No. 1 at 75s. 6d. per ton. 


Ironmaking Materials. 


There is a little more business passing in foreign 
ore, chiefly for small cargoes, but forward contracts are 
hardly heard of nowadays. Best Rubio ore is firm at 
20s. 6d. per ton, c.i.f. Tees. Good Durham furnace coke 
is now quoted up to 21s. per ton delivered at the works. 


Manufactured Iron and Steel. 


The outlook in the manufactured iron and steel 
trade is brightening. Business is expanding in many 
directions, and all the works are more actively employed. 
This week Boleckow, Vaughan and Co., Ltd., Middles- 
brough, have obtained an order for 23,000 tons of steel 
rails for the Egyptian State Railways, in face of keen 
continental and American competition. In addition, the 
firm has received an order for 80 per cent. of the material 
required for the six new vessels being built on the’ river 
Wear for the Silver Line, and also for the material for 
another large vessel to be built on the Tyne. Steel prices 
are unaltered. 


The Coal Trade. 


The Northern coal trade presents few new features 
of moment this week. The long spell of wintry weather 
and the consequent delay in the arrival of shipping has 
had the effect of causing considerable dislocation and in- 
conveneince at the coaling staiths. Operations at the 
collieries have also been affected. The small demand and 
the continued irregularity of prompt stems are factors 
towards an easier market for Northumberland steam coals. 
lhere are now good prompt supplies of best qualities held 
by contractors, which can be obtained at the lower 
basis of 15s. per ton, while more forward lots are only 
worth about 15s. 3d. per ton. Tenders have been invited 
by the Swedish State Railways for the supply of 32,000 
tons of steam coals for delivery up to the end of March 
next year. There is sure to be keen competition for the 
order, and a new factor in that respect is Silesia, now a 
strong rival to British coals in Scandinavia. Silesia has 
a surplus of fuel, and can sell cheaply, shipping through 
the port of Danzig. Though rather quiet, the steam smalls 
market is maintained, owing to the restricted supplies, and 
bests remain at %s. 6d., seconds at 8s. 6d., and specials 
around 9s. 9d. The Durliam market appears to remain 
generally firm, with few parcels of coal offered. The 
colliery positions are tolerably good under recent bookings. 
Best qualities of gas coals are unchanged at 16s. to 16s. 6d., 
and up to 16s. 9d. is asked for specials. Seconds are in 
some demand, but being scarce, business is rather slow. 
Prices, however, are strong at l5s. to 15s. 6d. Coking coals 
are a steady trade at full and slightly firmer prices, 
quotations ranging from 15s. to 15s. 6d. No new feature 
is shown for coke, and recent figures are indicated. 





SCOTLAND. 
(From our own Correspondent.) 
Decline in Shipbuilding. 


THe amount of new tonnage launched from 
Clyde yards during the month of November was com 
paratively small, the returns indicating ten vessels of 
21,509 tons aggregate. The aggregate tonnage for this 
vear to date is over 24,000 tons below the figures for the 
corresponding period of last year. The work in progress 
is small, and at present there is not a single liner and very 
few mercantile vessels on the stocks. Only three vessels 
of 5000 tons and over were launched during November, 
«8 follows :—Perla, passenger and cargo steamer, 5900 
tons, built for the Navigazione Liberia Triestina, Trieste ; 
Benarty, 5850 tons, for the Ben Line, Leith; Marthara, 
5000 tons, for Maclay and M’Intyre, Glasgow. A number 
of contracts have been reported during last month, but 
it is still considered that the business secured is insufficient 
to cause much improvement in the trade generally. Costs 
of construction still militate against the building of new 
tonnage on anything approaching a satisfactory scale, 
and the immediate outlook is not encouraging. New 
contracts include the machinery for one of the new cruisers 
which are being built in the Royal Dockyards; a motor 
vessel of 15,000 tons for Alfred Holt and Co., Liverpool ; 
an oil-tanker of 12,000 tons carrying capacity for the 
Vacuum Oil Company ; and a cargo vessel of 7800 tons for 
the Anehor Brocklebank Line. 


Steel. 


The situation in the steel trade still leaves ample 
room for improvement. The demand for shipbuilding 
material is far below expectation, and it is hoped that the 
reduction of 10s. per ton in the price of boiler-plates may 
help to stimulate matters. Makers are now quoting £11 
per ton for boiler-plates, home or export delivery. Ship 
plates and sectional steel are very disappointing. Makers 
of sheets continue to report a regular flow of orders for 
thin gauges. Galvanised sheets are especially busy and 
firm in price owing to the high cost of spelter. 


Iron. 


The amount of business in the iron market is 
still most disappointing, owing, in a measure, to home 
as well as foreign competition. Re-rolled steel bars remain 
in moderate demand, but the prices obtainable are not 
particularly remunerative. 


Pig Iron. 


The pig iron market has a dull aspect. Prices 
are fairly steady at present levels, but the amount of busi 
ness passing is of a smal] hand-to-mouth description. 








Coal. 


The demand for coal has not been particularly active 
recently, especially forexport. The collieries have been busy 
overtaking the arrears of orders occasioned by the foggy 
weather and delays to vessels held up by storm. Bookings 
are comparatively good at the moment, despite the drop 
in demand, and Lanarkshire and Fifeshire fuels move off 
with regularity. Ells, splints, Fifeshire steams and washed 
nuts in both districts are all firm in price. Collieries in the 
Lothians experience a drop in demand owing to the indus 
trial dispute in the distriet. Washed materials and double 
nuts in particular are most affected. Aggregate shipments 
amounted to 259,078 tons, against 205,649 tons in the 
perceding week, and 263,898 tons in the same week last 
year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal Trade Conditions. 


Tere has not been a great deal of change in the 
general state of the steam coal trade since I wrote a week 
ago. The conditions are if anything rather quieter, that 
is, so far as new business for early loading is concerned. 
Chartering operations have also not been quite so active, 
and while most of the collieries are fairly well engaged and 
working pretty regularly, the tone of the market has not 
further improved on the whole. This applies more par- 
ticularly to large coals, as smalls have certainly advanced 
owing to supplies being unequal to the demand. It was, 
however, thought at one time that values would have 
shown an all-round improvement in view of the fact that 
December is a short working month, and the fact that there 
appears to be somewhat of a lull in the market is a little 
disappointing. Rumours were current last week-end that 
a big expansion in the demand for coals for shipment to 
America was probable, as reports were received that the 
strike of anthracite miners in America was likely to extend 
to the soft coal miners. It was argued that in this event 
there would be a substantial inquiry for steam coals from 
this district, but the rumours which were about have 
subsequently found no confirmation, and, on the contrary, 
it appears that it is by ne means unlikely that there may 
be a settlement before the end of December of the strike 
of the anthracite miners. Apart from that, interest on 
this market has centred chiefly in the tenders which have 
been sent for the Egyptian State Railways’ order for about 
200,000 tons of steam coals from this district. Prices had 
to be in on the 2nd inst., but it may be a week before any- 
thing is known as to the definite placing of the business. 
It is reported, however, that prices which have gone in 
range about 30s. c.i.f. Alexandria, this being for leading 
Monmouthshire black vein and Cardiff large coals suitable 
for locomotive purposes. The Great Southern Railway 
of Ireland is understood to have placed orders for a fair 
quantity of locomotive coal for delivery over the first few 
months of next year, and the Great Northern Railway of 
Ireland has asked for tenders for 50,000 tons of locomotive 
coal over the first six months of 1926, or 100,000 tons over 
the whole of the next twelve months. Tenders have to 
he deposited in Dublin on the 10th inst. 


Anthracite Colliery Deal. 


The announcement is made that the Ashburnham 
Steamship and Coal Shipping Company has acquired the 
Trimsaran Colliery near Lianelly, belonging to a company 
in which Mr. Evan Jones, of Lianelly, has a controlling 
interest. This undertaking has an output of about 400 
tons per day, but is capable of substantial development. 


Shipments at Swansea. 


Complaints have long been prevalent regarding 
the shipping facilities at Swansea. The demand for 
anthracite has in the last year or so increased considerably, 
but the facilities for shipment have not kept pace with it, 
and a very considerable amount of coal which in the 
ordinary course would have been shipped at Swausea has 
been transferred for loading at Port Talbot. There is, 
however, much room for improvement all round. The 
traders in the Swansea area have been alive to the import- 
ance of securing better facilities, and at a recent meeting 
of the Swansea Chamber of Commerce the acceptance of 
certain regulations arranged between the Chamber's special 
commitiee and the Great Western Railway Company 
governing the stemming and allocation of coal-shipping 
appliances at the Swansea Docks was recommended. 
At the same time it was stated that although during the 
past six weeks they had exported 455,000 tons of coal at 
the Swansea Docks, or an average of 4,000,000 tons per 
annum, they could easily ship another 33} per cent. if 
the Great Western Railway Company would give them the 
facilities which it promised when it took over the docks. 
It was pointed out that the great need was for proper 
modern sidings. ‘Ihe Chamber decided that its ** Merge *’ 
Committee should make strong representations to the 
company on the whole matter. 


Tin-plate Industry. 


The claim of the tinmen for a 15 per cent. advance 
came before a meeting of the Joint Standing Committee 
of the Tin-plate Industry last week, but after discussion 
the matter was referred back to the sub-committee for 
further consideration. In order to expedite the settlement 
of questions arising the men’s representatives suggested 
monthly meetings of the Cgmmittee, but eventually the 
proposal of the employers to have meetings every two 
months was adopted. The Cilfrew Tin-plate Works, be- 
longing to Richard Thomas and Co., which have been 
closed since April re-opened this week with two mills 
employing about sixty men. This is to be followed by the 
remaining two mills restariing as soon as circumstances 
permit. 


Boilermakers and Ship-repairing. 


Reference was made last week to the resumption 
of work by the boilermakers employed in the ship-repairing 





industry of this district. No announcement has been 
issued regarding any agreement come to concerning the 
methods adopted for taking men on for work at the various 
yards, though a change has been made which affords more 
satisfaction to the men and gives the general body of 
workers more opportunity for employment instead of a 
comparatively few getting prior consideration. 
Engineering Exhibition at Cardiff. 

Another engineering exhibition organised by the 
South Wales Institute of Engineers is now being held at 
Cardiff, and is proving a great success from the point of 
view of the promoters and exhibitors. The exhibition 
was officially opened on Thursday of last week and closes 
on the 5th. In the absence of the Earl of Plymouth the 
exhibition was formally opened by the president of the 
Institute—Mr. H. Spence Thomas—who was accompanied 
by Sir W. J. Larke, K.B.E., director of the National Federa 
tion of Iron and Stee! Manufacturers, Westminster. The 
arrangements for the display of the exhibits were better 
than on any previous occasion. There are altogether about 
fifty stalls, and manufacturers from all parts of the country 
are represented, while local undertakings are well to the 
fore. The fact that fully 80 per cent. of the exhibitors 
at previous exhibitions are again showing their produc- 
tions points to the value placed by them upon being repre 
sented. The organisers have aimed, as far as possible, 
in encouraging exhibitors to provide something new to 
promote interest in the undertaking, and in that they 
have succeeded. Furthermore, the exhibition is more on 
the mechanical than the electrical side on this occasion. 
The most modern coal cutters are a special feature, as are 
haulage agencies, in addition to which there is a very com 
prehensive show of steam-raising and steam utilisation 
plant. Saturday last was regarded largely as the experts’ 
day, inasmuch as the exhibition was visited by members 
of the South Wales branch of the National Association of 
Colliery Managers and that of the Association of Mining 
Electrical Engineers. 


Coalfield Items. 


The report is current that negotiations are afoot 
for the amalgamation of the Copper pit, the Pentre and 
the Mynydd Newydd collieries, all of which are in close 
proximity with Swansea. This amalgamation, if effected, 
would mean improved working advantages and a joint 
output of 1000 tons per day. The Norths Navigation 
Company has decided to re-start its Caerau colliery, 
which employs 2300 men. This colliery stopped working 
a month ago on account of trade depression. 


Current Business. 


The demand for steam coals for early loading has 
not been quite so active during the past week, though 
the tone is well maintained. Prices of large qualities have 
not undergone any change, but smalls are distinctly firmer, 
especially the superior grades, which now rule up to 13s., 
and are almost unobtainable as they are so scarce. In 
the case of large descriptions, best Admiralties are steady 
and are fairly well stemmed, but second qualities and 
Monmouthshires are in some instances none too well placed 
for orders. Patent fuel is unaltered and coke is in fair 
demand, while pitwood is firm. Anthracite coals are 
slightly irregular in the case of large coals, but sized 
qualities are well maintained. 








OONTRAOTS. 





Tux Wanganui Harbour Board (New Zealand) has placed an 
order for the construction of a twin-screw fire and salvage tug 
with the Dublin Dockyard Company (Vickers-Ireland, Ltd.). 
The vessel’s dimensions are to be 110ft. by 24ft. by 12ft., and the 
mechinery will consist of two sets of triple-expansion engines 
developing 800 indicated horse-power. This is the second order 
placed with the firm by New Zealand Harbour Boards during 
the last month. 


Tue Engineering Department of Edgar Alien and Co., Ltd., 
in addition to the orders which it received some time ago for 
the erection of cement plant for the Sulphide Corporation, Ltd. 
Cockle Creck, Australia, the Gillingham Portland Cement Com- 
pany. Ltd., Gillingham, Kent, and the Dunstable Portland 
Cement Coinpany, Ltd., Dunstable, Bedfordshire, has within 
the last few months received the following additional orders :— 
(a) From the Barnstone Cement Company, Ltd., Barnstone, 
near Nottingham, for the whole of the cement manufacturing 
plant and the electrical equipment of a new cement works 
which that company is about to erect ; the first unit will have a 
capacity of 30,000 tons of cement per annum, and the plant will 
be designed for an ultimate capacity of 60,000 tons ;- (6) from 
Joseph Crosfield and Sons, Ltd., Warrington, England, for two 
rotary kilns for lime burning, together with special equipment 
for extracting the dust from the flue gases; the kilns will be 
fired by means of producer gas; and for a rotary sand drying 
plant; (c) from the Standard Portland Cement Company, 
Ltd., New South Wales, Australia, for the second unit of the 
100,000-ton cement manufacturing plant for which the firm 
received the main contract some few months ago. This contract 
was obtained against strong foreign competition > and (d) from 
the Sulphide Corporation, Ltd., London, for a second 30,000-ton 
er annum cement making unit for the Sulphide Corporation's 
‘actory at Cockle Creek, New South Wales, to supplement the 
first unit, which was put into operation in April last. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS: AWARDS. 


Tue Council of the Institution of Mechanical Engineers | as 
awarded the following prizes for papers read before Graduates’ 
Sections during the session 1924-25 :- 

“ Pulverised Coal,”” by K. C. Barrell, M.A. (Graduate), £5 ; 
read before the Graduates’ Section, Midland Branch. 

“ Recent Developments in Solid Injection Oi! Enginés,”’ by 
K. Rowell, B.Sc. (Graduate), £4; read before the Graduates’ 
Section, London. 

“The Reduction of Factory Costs,” by E. H. Lewis, M.Sc. 
(Graduate), £4; read before the Graduates’ Section, North- 
Western Branch. 

“* Involute Gearing,”’ by F. W. L. Heathcote, B.Sc. (Graduate), 
£3: read before the Graduates’ Section, North-Western Branch. 

“The Erection of Steam Turbine Plants on Site,” by J. B. 
Cushny, B.Sc, (Graduate), £1 ; read before the Graduates’ 
Section, North-Western Branch. 

The Council further decided that an abstract of Mr. Barrell’s 
paper on “ Pulverised Coal ” should be published in the “ Pro 
ceedings ' of the Institution. 
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Current Prices for Metals and Fuels. 


N.W. Coast— 
Native 
(1) Spanish 
(1) N. African 
N.E, Coast— 
Native 
Foreign (c.i.f. 4 


(3) Scortanp— 
Hematite es 
No. 1 Foundry 
No. 3 Foundry 


N.E. Coast— 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
No. 1 
Silicious Iron .. 
No. 3G.M.B .. 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 
MiptaNps — 
(8) Staffe.— 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 


(8) Northampton— 
Foundry No. 3 
o Forge 


(8) Derbyshire— 
No. 3 Foundry 
Forge ° 


(8) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 


(4) N.W. Coast— 
N. Lancs. and Cum.— 


Hematite Mixed Nos. 


ScoTtanp— 
Crown Bars 
Best ° 


N.E. Coast— 
Common Bars 


Lancs.— 
Crown Bars 
Second Quality Bars 
Hoops 


8. Yorxs.— 
Crown Bars 
Best ” 
Hoops 


MivLanps— 
Crown Bars ot tol2 0 0 
Marked Bars (Stafis.) . Oe" 
Nut and Bolt Bars Otoll 0 0 
Gas Tube Strip Oto 1215 0 


(6) Home. 
£e d, 


(7) Export. 
ge 4 
(6) Scortanp— 
Boiler Plates .. 
Ship Plates, jin. and up. 
Sections .. -. 
Steel Sheets, ender 8), qin. 
tojin... . 9 5 
Sheets (Gal. Cor. 24 B. G. ) 


Ss @ @.. 
a wae “ns 
6to7 10 0 


Oto9 T 6 


(1) Delivered. (2) Net Makers’ works. 


according to analysis; open market, 17/— to 18/6 at ovens. 








(3) f.0.t. Makers’ works, approximate. 
(6) Home Prices—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 
eoals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 


STEEL (continued). 
N.E. Coast— Home. 
Ship Plates 
Angles .. ; 
Boiler Plates . ica 
Joiste or 
Heavy Rails .. 
Fish-plates 
Channels 
Hard Billets 
Soft Billets 
N.W. Coast— 
Barrow— 
Heavy Rails .. 
Light ,, 
Billets 
MaNCHESTER— 
Bars (Round) Oto 9 0 
» (others) .. wi’ Oto 8 10 
Hoops (Best) oo es 0... 
» (Soft Steel) .. -. Dus 
Plates as ae 0 to 
» (Lanes. Boiler) 
Suerrigtp— 
Siemens Acid Billets 


£9 to £95 


c@eccocoocoso & 


CP. ve 
Oto § 10 
Oto 10 10 


8 5 


ae 
oom te to ao 


Intermediate Basic 

Soft Basico 

Hoops .. 

Soft Wire Rods 
Miptanps— 

Small Rolled Bars... .. 

Billete and Sheet-bars .. 6 

Sheets (20 W.G.) - il 

Galv. Sheets, f.0.b. aie 16 

ee 7 

Joiste ee i oe 

Tees om 

Bridge ond Tank Plates 7 
Boiler Plates es :a 


— 
i 


NON-FERROUS METALS. 


20 by 14 


Swansza— 
Tin-plates, 1.C., 
Block Tin (cash) 

o (three months) 
Copper (cash) 
» (three months) 
Spanish Lead (cash) 
” (three months) 
Spelter (cash) oe “04 
» (three months) 
MaNcHEsTER— 
Copper, Best Selected nati 
» Electrolytic - ‘ 
» Strong Sheets 
» Tubes (Basis Price) .. 
Brass Tubes (Basis ee 
Condenser 
Lend, English. . 
» Foreign 


eos 


awwocou cS, 


~_— 
eceecoo 


we 


SCOm mR oSS 


coworooso 


| 


FERRO ALLOYS. 
(AU prices now nominal.) 
Tungsten Metal Powder 1,11 per Ib. 
Ferro Tungsten 1/8 to 1/9 
Per Ton. 
Ferro Chrome, 4p.c.to6p.c.carbon .. £23 10 0 
6p.c.to8p.c. 4, -. £23 0 0 
Sp.c.tol0p.c. _,, £22 10 0 
Specially Refined 
. 2 p.c. carbon 
1 p.c. * sd 
0.70 p.c. eosben ee 
earbon free .. 
Metallic Chromium 
Ferro Manganese (per ton) 


per Ib. 
Per Unit. 
8/- 
7/9 
7/6 


. £40 0 0 
-- £1 0 0 
-. £5610 0 
1/5 per Ib. 
3/9 per Ib. 
. £15 for home, 
£15 for export 
. €11 15 0 scale 5/- per 
unit 
0 0 scale 6/— per 
unit 
15/9 per Ib. 
6/— per lb. 
1/1 per Ib. 
. £172 to £177 
-. 10/- per lb. 
. £130 


15/- 
17/- 
19/- 


» Silicon, 45 p.c. to 50 p.c. .. 


” 75 p.c. . £21 
Vanadium 
eyednen , 

» Titanium (carbon tree) 

Nickel (perton) .. .. .. 

Cobalt .. .. 











Aluminium (per ton) 


FUELS. 
SCOTLAND. 

Export 
14/9 
15/44 

16/6 to 183 
17/3 
16/6 
14/3 


LaNARKSHIRE— 
(f.0.b. Glasgow )}—Steam 
o Ell .. 
Splint 
Trebles 
Doublee 
Singles 


AYRsHIns— 

(f.0.b. Ports)—Steam .. 
Splints .. 
Trebles .. 


14/9 
16/6 
17/3 


FiresHins— 
(t.o.b. Methil or Burnt- 
island)—Steam 
Screened Navigation 
ae 

Doubles 

Singles 

Lora1ans— 

(f.0.b. Leith)—Best Steam 
Secondary Steam 
Trebles . 
Doubles 
Singles 


12/6 to 15 
20/9 
18/- to 19,- 
16/6 
14/6 


14, 10) 
14/3 
17/9 
16/3 
14/6 


ENGLAND. 

(8) N.W. Coast— 

Steams .. 

Household 

Coke se | 6s 
NORTHUMBEBLAN D— 

Best Steams .. 

Second Steams 

Steam Smalls 

Unscreened 

Household 
Durnsamu— 

Best Gas 

Second .. 

Household 

Foundry Coke 
Surrrisip— 

Best Hand-picked Branch 

Barnsley Best Silkstone 

Derbyshire Best Brights 
House 
Large Nuts 
Small 


23/6 
40/- to 45 
26 


15/6 
14/6 
10/- to 10 
14/- 
20/— to 22 
16/- to 16/6 
14/6 to 15/- 
20/— to 22/- 
= 20/-to 22/6 
inland. 
31/— to 34/- 
28/— to 30/- 
24/- to 26/6 
23/- to 25/- 
17/-— to 20/- 
12/6 to 14/- 
16 6 to 19/6 
16/— to 19/- 
9/6 to 12/6 
6/- to 7/6 
3/6to 5/6 


” ” 
” ” 


Yorkshire Hards 
Derbyshire _,, 
Rough Slacks 
Nutty ,, 
Smalls “e 
Blast-furnace Coke (Inland)* _ 
(Export) t.o.b. 


(9) SOUTH WALES. 


” ” 17/9 to 18 3 
Carpirr— 

Steam Coals : 
Best Smokeless Large .. 
Second ,, a — 
Best Dry Large .. 
Ordinary Dry Large . 
Best Black Vein Large 
Western Valley oe + 
Best Eastern Valley Large 
Ordinary 9 * 
Best Steam Smalis 
Ordinary o 
Washed Nuts it 
No. 3 Rhondda Large .. 

Smalls 
° Through 
oo Smalls 
—_— Coke (export). . 
Furnace Coke (export) 
Patent Fuel = 
Pitwood (ex ship) .. 
Swansza— 

Anthracite Coals : 

Best Big Vein Large 
Red Vein eo : 
Machine-made Cobbles 
Nuts.. ° ° . 

Beans 

Peas ioe. “Be 

Breaker Duff .. 

Rubbly Culm 

Steam Coals : 

Large .. 

Seconds .. 

Smalls .. . 

Cargo Through 


23/- to 23/6 
21/- to 22/6 
2/6 to 24/- 
21/- to 22/- 
20/- to 21/6 
19/- to 20/- 
19'— to 19/6 
189 to 19/- 
12. to 13/- 
10/- to 11/6 
19/- to 29.6 
26/- to 26/6 
14 6 to 15 
19/— to 19/6 
16/6 to 17 
10/- to 10 
37 6 to 40/ 
25/— to 30/ 
20/6 to 23 6 
31/- to 31/6 


38 - to 42/- 
32/6 to 37/6 
28/- to 32/- 
57/6 to 60/- 
57/6 to 60/- 
42/- to 43/6 
21/- to 25/- 
6/9 to 7/6 
11/6 to 12 


22/— to 23 6 
20/- to 22.- 

9/- to 10'- 
16/6 to 17 - 





availab) (a) Delivered Glasgow. 





t Latest quotati 


(4) Delivered Sheffield. 
(7) Export Prices—t.o.b. Glasgow. 
(9) Per ton f.0.b. 


(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 
* For biast-furnaces only, 16/6, with fluctuations 


(b) Delivered Sheffield. (c) Delivered Birmingham. 
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French Engineering Notes. 


(From our Correspondent in Paris.) 


Iron and Steel Agreements. 
Tue negotiations that have been carried out for 
, international agreement amongst iron and steel firms 
vhereby each country will be allotted a certain proportion 
of the work available in foreign markets have so far failed 
on account, it is said, of the specially favourable situation 
of countries with a depreciated currency, which are able, 
vith the low prices they quote in those markets, to put 
forward what are regarded as exaggerated claims. This 
the German explanation of the breakdown of the 
egotiations with French iron and steel makers, who are 
slleged to have insisted on Germany taking a quota of 
material from France which would have reduced the Ger 
an production to 60 per cent. of its present figure. Under 
these cireumstances German iron and steel producers prefer 
to postpone further negotiations in the hope that the 
ituation will so far improve as to place the two countries 
) terms of equality so far as selling prices are concerned, 
ut the events of the past few weeks, by widening the 
margin in money values, has rendered the solution still 





wore difficult, in the sense that the rapid depreciation of | 
the frane has, for the time being, increased considerably | 
he facilities for selling French iron and steel in foreign | 


markets. Heavy speculative buying has enabled French 
mill and forge owners to sell forward their production for 


| 


ome time to come, and they will doubtless continue to 


do so so long as the franc pursues a downward course. 
Che danger to the French lies in a rapid recovery, which 
might take place in the event of the financial difficulties 
being adjusted, and until then the Germans are quite 
prepared to wait. Meanwhile the only international 
agreement that has been carried out is the one relating 
to rails, 


Engineering Contracts. 

The situation of engineering rendered 
particularly unsatisfactory by the monetary stringency 
which has suspended nearly all the big undertakings, 
and there is very little hope of their being put in hand 
until money can be raised by foreign loans. Any prospect 
of it being done depends upon the turn events will take 
in the early future. As soon as the various schemes are 
started upon there will be plenty of work for everyone. 
Until then it is feared that t he situation can hardly improve, 
and in some departments, such as wagon building, it 
cannot fail to become worse. The railway companies are 
certainly anxious to give out orders for rolling stock, but 
can hardly do so for another two or three months at least. 
Meanwhile wagon builders are doing scarcely anything at 
all, and the only order of importance is one for wagons 
for colonial railways. In all cases the question of credits 
is a serious matter, and some of the big engineering con- 
cerns which have been fairly busy, largely on the execution 
of foreign contracts, find their financial resources consider 
ably diminished by the huge credits they are obliged to 
allow abroad. At home, commercial credits are obtainable 
with difficulty, while financial credits are out of the 
question. One firm is expecting to secure an order for a 
bridge at Constantinople to replace one constructed by 
the Germans before the war. The Colonies will also be 
providing some good contracts as soon as the financial 
situation permits of the necessary funds being raised. 


is 


Road Materials. 


The experiments that have been carried out with 
different road-making materials in Paris during the past 
year have already provided interesting data concerning 
the advantages or otherwise of the various systems of 
road construction employed. Special prominence is given 
to asphalt on account of the strictures of the late Prefect 
of the Seine, who declared that it was responsible for too 
many motor car accidents in damp weather, and the 
Municipal Council seeks to show that there is no reason to 
suppress a form of construction which possesses advantages 
from the point of view of cost and maintenance. It is 
impossible to declare that any one material is better than 
another, for each may be specially suitable for particular 
thoroughfares according to the gradient, situation, width. 
and nature of traffic. In the case of asphalt it is declared 
that there are many streets in which it can be employed 
satisfactorily, and it is hoped to extend its use with the 
aid of some rubber non-skidding material. Meanwhile 
the results obtained with other materials, such as asphalt 
blocks, concrete, bituminous concrete and cement lead to 
the belief that they may prove suitable under certain con- 
ditions, and a report is to be prepared upon the character 
and traffic conditions of each street in Paris with a view 
of selecting the best material for paving. In the coming 
year experiments will be carried out with various kinds of 
brick paving, although it is believed that it can only be 
suitable for motor traffic. 


Railway Rates. 

In view of the increasing deficits of the railway 
companies, the Conseil Supérieur des Chemins de Fer has 
approved of a proposal to advance still further the railway 
rates, both for passengers and goods, and it is intended to 
provide a progressive scale of increases according to the 
value of goods carried. Since the rates were last raised 
there has been a steady diminution of traffic, and it is 
argued that the decline will be accentuated by any further 
increase in freights. Nevertheless, there appears to be no 
other way out of the difficulty, especially in view of the 
steadily advancing charges and the claims of all grades of 
railwaymen end employees for a further advance in wages. 

Aviation Engines. 

The trials of aviation engines, organised by the 
Sous-Secrétariat de lVAéronautiqué, for which prizes 
amounting to 2,000,000f. were offered, have just been con 
cluded after being in progress for nearly eighteen months. 
The tests were of a particularly arduous character and 
were confined to engines of from 350 to 450 horse-power 
and weighing not more than 3 kilos. 300 per horse-power, 
including fuel and oil for a flight of five hours. Of the 
thirteen engines entered only eight competed and four 
completed the trials satisfactorily—two Renault engines, 
a Lorraine, and a Panhard. 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 
When illustrated the Speci fication 


without drawings. 


an abridgment is not rr) 


Copies of Specifications may be obtained at the Patent 0 
Sale Branch, Southampton -buildings, Chancery-lane, 
at le. each. 





25, 


The date first given is the date of application ; the second date, 
at the end of the abridgment, ie the date of the acceptance of the 
om plete Specification 


INTERNAL COMBUSTION ENGINES. 


241,400 July Ili7th 1924.—Recenerative Encines, M 


Martinka, Raékosszentmihdély, near Budapest, Hungary. 
The inventor proposes to utilise the heat of the exhaust gases 
of an internal combustion engine for preheating the combustible 
He points out that the best conditions for regeneration 


of 


charges. 


arise when the quantity hot gases flowing through the re 


N? 241,490 F 


















































The 
engine comprises a working cylinder A, an air pump B, and a gas 
pump C. The air is forced into the cylinder through the 
regenerator D and the gas through the separate regenerator E. 
The exhaust takes place through the two valves F F, which are 
so controlled that the flow through the two regenerators is equal 
in both directions.—October 19th, 1926. 


generator equals that of the incoming gases to be heated 


241,494. June 17th, 1925.—Fve. Lysecrion Levices, /. J. V. 
Armstrong, 12, Church-street, Liverpool. 
According to this invention several spring-controlled needle 
valves are arranged in one and the same chamber adjacent to the 
combustion chamber and are adapted to come into operation 
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in a fixed order from light running to full load, according to the 
pressure of the fuel pump. The operation of the separate needle 
vaives in the desired order is effected by suitable choice of the 
cross section exposed to the pressure of the liquid, whilst the 
counter force acting to close the valves is formed by springs act - 
ing on the upper parts of the needles October 22nd, 1925. 


TRANSFORMERS AND CONVERTERS. 


241,376 October 4th, 1924.—-IMPROVEMENTs IN ELecTRIK 
TRANSFORMERS, Stanley Austin Stegant, of 33, St. John's 
Park, Blackheath, 8.E. 3 Albert Edward Holliman, of 

58, Charliton-lane, 8.E.7; and Johnson: and’ Phillips, 

Ltd., of Victoria Works, Charlton, 8.E. 7. 

rhis specification describes an improved method of compen- 
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sating the shrinkage of the insulation of transformer coils under 
normal working conditions. An approximately constant pres- 


sure is applied to a damping ring A by rods B engaging with the 
ring and actuated by tho sliding movement of wedge-shaped 








The upper 
the 
If the insulation of the coils F 
shrinks the wedge C is urged to the right by the springs and 


members C coupled together by springs as shown. 
end of each «pring is secured by a bolt D to the wedge E an 
lower end to the wedge C. 


causes the rod © to descend and transmit an approximate 
constant pressure to the ring A. It will be understood that the 
wedges are fitted in a slot in the upper part of the rod and that 
the lower wedge C is free to move.—October 22nd, 1925 


TELEGRAPHS AND TELEPHONES. 


IMPROVEMENTS IN ELECTRON 
Electric Company, of 


241,050. December 20th, 1924. 
Discuarce Devices, The Western 
Connaught House, Aldwych, W.C. 2 

The object of this invention is to cool the anode of a thermioni« 
valve and simultaneously to insulate it from earth and the asso 























ciated apparatus The supporting structure A consists of «a 
N® 241,050 
cylinder composed of moulded insulation A metallic water 


jacket B surrounds the anode C, The cooling water from the 
supply F circulates through the pipes as indicated by the arrows 
and enters the water jacket of the anode at E. An insulated 
joint is provided at G. The wall of the frame A serves for 
radiating the heat imparted to the water by the anode.—October 
15th, 1925. 


220,608. July 19th, 1924.—IMPROVED ARRANGEMENTS FOR 
INCREASING THE Frequency or Evecrric CURRENTs, 
Marcel Lucien Touly, of 27, rue de Courcelles, Paris, 
Seine. 


A mercury vapour valve has two anodes A and B and two grids 
Cand D. There is also a cathode at E. A single-phase generator 
F is connected to the anodes through an auto-transformer G. 
The cathode E is connected to the middle point of the trans 
former by means of an oscillatory circuit consisting of an induc - 
tance H, a capacity I, and a load K J. This tuned circuit may 
represent a wireless aerie!, a high-frequency electric furnace, or 
other arrangement. The grids of the valve are supplied from a 
second oscillatory circuit consisting of a capacity L and an 
inductance M coupled to the auto-transformer G, and its middle 
point is connected to the cathode E. When the cireuit L-M 
is tuned to the frequency of the generator the grid cathode 


© 
potentials are displaced by -; deg. behind the cathode potential» 


The electromotive forces at the terminals of the coil G and those 
which are induced at M are substantially in phase, the direction 
of the winding M being opposite to that of the coil G. Since there 


N* 220,608 




















is resonance in the secondary, the current is in phase with the 
electromotive force. The electromotive forces at the terminals 


. rT 
of the capacity, é.c., at the grid terminals, will lag -; deg. behind 


the current and the grid potential Jags by this amount behind 
the anode potential. Under these conditions the are will start 
in the middle of the alternations. The electromotive force 
acting upon the oscillating circuit H and I will have the form 
shown in the right-hand illustration, this diagram representing 
an undulating and not an alternating electromotive force, and 
its frequency is double that of the generator. If the circuit H 
and I tuned to the fundamental frequency of this electro 
motive force the impulses produced by the discharge tube will 
maintain an oscillating current of constant amplitude. If it be 
desired to vary the amplitude the times at which the ares are 
started in the tube are modified by changing the phase of the 
potential on the grid. For this purpose the circuit may be put 
out of tune by any suitable means. If the generator supplies 
high-frequency current, a capacity is added at N in order to pro- 
duce resonance in the circuit G. A condenser is also provided 
at O. There are two other illustrations showing the scheme 
applied to a two-phase and a three-phase supply October 


19th, 1925. 


226,505. November 7th, 1924.—ImrrRovEMENTs tN THERMIONIC 
OscrntaTION GENERATORS, Telefunken Gesellschaft fir 
Drahtlose Telegraphie m.b.H., of Hollescher Ufer 12/13, 
Berlin. 

For the generation of oscillations in accordance with this 
invention use is made of a valve with two anodes and a cathode, 
each anode being connected through a separate oscillatory 
circuit and a source of current to the filament, the voltages on 
the two anodes being 180 deg. out of phase with one another 
The two anodes are shown at A and the filament battery at B 
The left-hand anode is connected through an oscillatory circuit 
C L, and a battery E to the middle point of the battery B 
The other anode is connected through another oscillatory circuit 
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in @ similar way. In this case, however, there is an inpeinee 
at I. On completing the circuit an oscillation is produced in 
one of the oscillatory circuits and it induces an alternating 
current in the cireuit coupled to it. By suitably adjusting the 
valves of the inductance and capacity of the two oscillating 


N*® 226,505 
































circuits and the impedance in the right-hand anode connection 
alternating potentials which are displaced 180 deg. in phase 
relation are applied to the anodes. The oscillations in one circuit 
will therefore be maintained by those in the other.—October 
22nd, 1925 


MACHINE TOOLS AND SHOP APPLIANCES. 


240,405. February I7th, 1925.—IMPpRoOVEMENTsS IN AND RELAT- 
ING TO MAGNETIC CHUCKS AND THE LIKE, Magnet-Werk 
G.m.b.H., Eisenach Spezialfabrik fiir Elektro-magnet- 
apparate, of Eisenach, Germany. 

In the construction of magnetic chucks in accordance with this 
invention strips of magnetic and non-magnetic material are 





drawn on to the block D the table carrying the two blocks is 
turned through 180 deg. so that the loose block is in engagement 
with the driving gear and the block D becomes free. The wire is 


N? 241,489 











B 





Cc 


then threaded through a smaller die to be wound on to the block 
B and the process is repeated as often as is necessary.—-October 
22nd, 1925. 





Forthcoming Engagements. 


Secretaries of Institutions, Societies, dc., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in order to make sure of its insertion, the necessary injormation 
should reach this A we on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 


TO-DAY. 

INSTITUTION OF CIVIL ENGINEERS: BIRMINGHAM AND Dts- 
rrict Association.-_Chamber of Commerce, New-street, Bir- 
mingham. Lecture, *‘ The Powers and Duties of an Arbitrator,” 
by Mr. G. Louis Dawson. 6 p.m. 








Official visit to 
Exhibition at 


1 p.m. 


or MECHANICAL ENGINEERS. 
Engineering and Machinery 
Reception and luncheon. 


INSTITUTION 
the Shipping, 
Olympia, London, W. 

InstiruTiIoN oF WaTEeR ENGINEERS.—Geological Society's 
Rooms, Burlington House, Piccadilly, London, W. 1. Papers : 
“* Recent Studies Relating to the Purification of Water, and the 
Action of Various Waters on Lead and Copper Pipes,” by Dr. 
John C, Thresh and Mr. John F. Beale ; “‘ Further Observations 
on the Biology of Jersey Waterworks,’ by Dr. W. Rushton and 
Mr. P. A. Aubin; “ An Analysis of Scottish Rainfall Records,” 
by Mr. W. N. MeClean ; “ The Afforestation of Watersheds,’ 
by Lieut.-Colonel J. R. Davidson. Lecture, “The London 
Water Supply,” by Mr. H. E. Stilgoe. 10.30 a.m. 

Junior Instrrution or ENGineers.—-39, Victoria-street, 
| London, 8.W. 1, Lecturette, ““Super-heterodyne Reception,” 
by Mr. A. E, Bowyer-Lowe. 7.30 p.m. 

Norrs-East Coast Instrrution or KNGINEERS AND SuHIP- 
BUILDERS.—Literary and Philosophical Society's Lecture 
Theatre, Newcastle-upon-Tyne. “Transmission of Power—the 
Present and the Future,” by Mr. G. Constantineseo. 7.30 p.m. 


SATURDAY, DECEMBER 5ru. 
Instirute or Bririsnh FoOUNDRYMEN : 
Coventry AND West Mrpianps Brancu.-—Lecture Room of 
Pooley and Sons, John Bright-street, Birmingham. The 
Melting and Pouring of Brass and Bronze,”’ by Mr. T. J. Bam- 
ford. 6 p.m. 
INstiTUuTe or British FouNpRYMEN: LANCASHIRE BRANCH. 
College of ‘lechnology, Manchester. Paper, “Some Metal- 





BIRMINGHAM, 








wound in the form of a spiral and secured in position. The magnet 
and winding do not present any unusual features, but the pole 
part is made of a strip of brass A and a strip of iron B, which 
are wound together in the form of a spiral around the cirsular 
core piece C.——October 22nd, 1925. 
451. March 20th, 1925.— Furnaces ror Wire, A. F. 
Jaequemin, Saucourt, par Doulaincourt, Haute Marne, 
France. 

This furnace is intended for heating the wire supplied to bolt- 
making machines and for similar purposes for which a continuous 
feed is desirable. It comprises a drum A of refractory metal 


241 


N° 241,45! 











for carrying the coil of wire. In the centre of this drum there is 
a grate Bforfuel. Air is supplied to the fire through the chamber 
C and a little water is kept in the shallow basin D by means of 
the hollow spindle carrying the drum. The gear and hand wheel 
E are for turning the drum to ensure its even heating. The hot 
wire is drawn off through the opening F.—October 22nd, 1925. 
241,489 ith, 1925.—Wire-peawine Bencnes, F. H. 
Nullmeyer, Struthers, Mahoning County, Ohio. 

This wire-drawing machine might be described as being of a 
semi-continuous type. The wire rod A is drawn off a swift 
round a loose block B and through a die C on to a block D driven 


June 


lurgical Points in Electric Steel Castings and Notes on Defects,” 
by Mr. F. A. Melmoth. 4 p.m. 

INsTITUTION oF Civin ENGINEERS. Students’ visit to the 
stations and escalator tunnels of the City and South Lendon 
Railway extension to Morden. 


MONDAY, DECEMBER 7ru, 


INSTITUTION OF STRUCTURAL ENGINEERS : 
Ties Brancu.—-Chamber of Commerce, Birmingham. 
meeting. 7.30 p.m. 


INSTITUTION 


Mivianp Coun- 
Annual 


Roya. or Great Barrrars..—21, Albemarle- 


street, Piccadilly, London, W. 1. General meeting of members. 
5 p.m. 

Royat Society or Arrts.—.John-street, Adelphi, London, 
W.C. 2.—Cantor Lecture, ** Coal Ash and Clean Coal—IIT.,”” by 
Dr. R. Lessing. 8 p.m. 

Society or EnNotxneers. -Ceological Society's Rooms, 
Burlington House, Piccadilly, London, W.1. Paper, “The 
Growth of the Gothic Church Window,” by Mr. H. E. Irving 
Taylor. 5.30 p.m. 

SuRVEYORs’ INSTITUTION 12, Great George-street. London, 


S.W. 1. Paper, ‘* Modern Methods of Roadmaking,”’ by Colonel 
C. H. Bressey. 8 p.m. 


7TH litH 


MONDAY TO FRIDAY, DECEMBER 


Saiturietp Cius Saow.—Royal Agricultural Hall, Islington, 
London, N. 1. 9 a.m. each day. 


TUESDAY, DECEMBER 8ru. 


INSTITUTE OF British FoUNDRYMEN: LANCASHIRE BRANCH, 
BuRNLEY Section.—Municipal College, Ormerod-road, Burnley. 
Paper, ** Oil Sand and Production,” by Mr. West. 7.30 p.m. 


MARINE ENGINEERS.——85-88, The Minories, 
E.1. ‘ Powdered Fuel Developments,” 
6.30 p.m. 
INSTITUTION OF AUTOMOBILE ENGINEERS : COVENTRY CENTRE 
Broadgate Café, Coventry. Paper, “ Sleeve-Valve Engine 
Development,” by Mr. W. Ferrier Brown. 7.30 p.m. 


INSTITUTE OF 
Tower Hill, London, 
by Mr. M. L’ Herminier. 


INSTITUTION OF ELECTRICAL ENGINEERS: ScotrTisn CENTRE. 

Electrical Engineering Lecture Room, Royal Technical 
College, Glasgow. Paper, “ Electricity in Mines,” by Major 
E. I. David. 7.30 p.m. 

INSTITUTION OF PeTROLeEUM TECHNOLOGISTs.—Royal Society 
of Arts, John-street, Adelphi, London, W.C.2. Paper, “ The 
Selection and Properties of Steels Used for Oil Well Boring 
Equipment,’ by Mr. J. H.S. Dickenson. 5.30 p.m. 


WENDESDAY, DECEMBER 9ru. 


British AceTYLeENe anND WeELvING AssoctaTion.—Old 
Colony Club, Aldwych House, Aldwych, London, W.C. 2. 
Paper, “A Review of the Present Position of Oxy-acetylene 
Welding and Cutting,” by Mr. C. 8. Milne, 8 p.m. ‘ 
INSTITUTION OF CHEMICAL ENGINEERS.—-Chemical Society's 
Rooms, Burlington House, Piccadilly, London, W.1. Paper, 
“* Magnetic Separation,”’ by Colonel B. I. Rolling. 8 p.m. 
INSTITUTION OF ENGINEERS-IN-CHARGE.—St. Bride Institute, 
Bride-lane, Fleetatreet, London, E.C.4. Paper, “Oil Fuel 
for Commercial Purposes,” by Mr. J. V. Stevens. 7.30 p.m.’ 
INstTITUTION or Civi, EnNoIneers.—Great George-street, 
London, 8.W. 1. Informai meeting. Discussion, ‘“* The Use ot 





by the motor shown. When the whole of the length has been 





ag for Scouring Purposes in Tidal Rivers,’’ introduced 





Junior INstTrIruTION OF ENGINEERS. 


Visit to the works of 
the Westinghouse Morse Chain Company, Ltd., the Foster 
Instrument Company, and the Bowyer-Lowe Company, Ltd., 


at Letchworth, Herts. Train leaves King’s Cross 10 a.m. 


Raprto Society or Great Barrarw.—Institution of Electric: 
Engineers, Savoy-place, Victoria Embankment, London, W.C. ° 
Informal meeting. Talk on “The Acoustics of the Head 


phone and Loud Speaker,”’ by Mr. A. E. Bawtree. 6 p.m. 


THURSDAY, DECEMBER l0ra. 


INstiTUuTe oF Metats: Lonpon Locay Secrion.-—Institut, 
of Marine Engineers, 85-88, The Minories, London, E. 1. Joi; 
meeting with the Institution of British Foundrymen. Pape; 
““Commercial Aluminium Alloys from the Users’ Point of View 


by Mr. J. B. Hoblyn. 7.30 p.m. 
INSTITUTION OF Strructura ENGiIneers: Yor«Ksuir 
Brancu.--Great Northern Hotel, Leeds. Paper, “ Concret 


Granary at Hull,” by Mr. E. F. Sargeant. 6.30 p.m. 


Optical Soctery.—Imperial College of Science and Tec! 


nology, South Kensington, London, 8.W. 7. ‘apers, “* Genera! 
Principles,” by Colonel H. 8. L. Winterbotham ; “ Perspectiv« 
by Lieutenant-Colonel M. N. MacLeod ; * Precision,” by — Lieut 


M. Hotine. 7.30 p.m. 


FRIDAY, DECEMBER IlIru. 


INSTITUTION OF MECHANICAL ENGINEERS. —General Meeti: 
Storey’s Gate, Westminster. ‘‘Cast Iron and Modern Eny 
neering Practice,”’ by J. G. Pearce, and “ Some Applications 
Research to Modern Foundry Practice,” by J. E. Fletche: 
6 p.m. 





INSTITUTE OF MeTats: SHerrieiy Loca. Section.—Applied 
Science Department, The University, St. George’s-squar: 
Sheffield. Paper, “ Nickel Silver,” by Professor F. C. Thompso: 
7.30 p.m. 


InstiTuTEe oF Metats: Swansea Locat Sxecrion.——Metal! 
lurgical Department, University College, Singleton Par! 
Swansea. Paper, “‘ Modern Metallurgy,” by Professor J. H 
Andrew. 7.15 p.m. 


Junior INstiruTion oF ENGINEERS. Royal Society of Art 


John-street, Adelphi, London, W.C. 2. Induction of an 

address by the President, Mr. J. 8S. Highfield. 7.30 p.m 
Rattway Civs.—65, Belgrave-road, London, 8.W. 1. Paper 

“Some Littl Known Features of Railway Publicity,’ by Mr 


J. R. Hind, 7.30 p.m. 
SATURDAY, DECEMBER l2rx 
InstiTuTE or Marine Enoiveers.-85-88, The Minorie< 
Tower Hill, London, E. 1. Juniors’ Social. 7 p.m 


MONDAY, DECEMBER l4ru. 


InstiruTe Oy Metats: Scorrisn Locat Secrion.--Lnstitu- 
tion of Engineers and Shipbuilders in Scotland, 39, Elmbank - 
crescent, Glasgow. Paper, “* Aluminium and its Alloys as Used 
for Engineering Purposes,” by Dr. H. Hyman. 7.30 p.m. 

InstrruTION or AUTOMOBILE ENGINEERS BreMINGHA™ 
Centre.—-Chamber of Commerce, New-street, Birminghan 
Paper, “* Sleeve-Valve Engine Development,” by Mr. W. Ferrie: 
Brown. 7 p.m. 


INsTITUTION OF MercHanicar ENGINEERS: GRADUATES 


SecTion.—Storey’s-gate, Westminster, London, 8.W. 1. Paper 
“The Mechanical Transmission of Power on Electric Loc: 
motives,” by Mr. V. F. Cornish. 7 p.m. 
TUESDAY, DECEMBER 15ru 

InstiruTe or Marine ENGIneers.-85-88, The Minori 
Tower Hill, London, E. 1. Paper, “‘ Economic Application of 
the Scott-Still Engine,” by Mr. J. A. Sim. 6 p.m. 

InsTiTUTION oF Civin ENorveers.-Great George-street 
London, 8.W. 1. Paper, Pressure-Boosting Station for th« 


Waterworks of Monte Video,’ by Mr. A. Honeysett. 


INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN SCOTLAND 
39, Elmbank-crescent, Glasgow. Paper, “The Economi: 
Value of Bunker Coal,” by Mr. Otto Kahrs. 7.30 p.m. 


6 p.m. 


WEDNESDAY, 


ENGINEERING GROUP. 
2.30 p.m. 


DECEMBER lérn 
Works visit. 


CHEMICAL Dinner and 


meeting at Nottingham. 
Chamber of Com 
Graduates 
E. Clarke 


INSTITUTION OF AUTOMOBILE ENGINEERS. 
merece, New-street, Birmingham. Birmingham 
Meeting. Paper, “ Press Tools,” by Mr. F. G. 
7.30 p.m. 

Watergate House, 
Paper, ** Sales 


INSTITUTION OF AUTOMOBILE ENGINEERS. 
Adelphi, London, W.C. 2. Graduates’ Meeting. 
and Service,’ by Mr. C. A. Edwards. 7.30 p.m. 

INstrTUTION oF Civin, ENGINEERS. —Great George-streef 
London, 8.W. 1. Students’ meeting. Vernon-Harcourt Lecture. 
“The Development of Harbour and Dock Engineering,” by Sir 
Cyril R. 8. Kirkpatrick. 6 p.m. 

Jcunror INstTiTuTIon or ENGINEERS. 
C. F. Casella and Co., Ltd., Walthamstow. 


Visit to the works of 
5 p.m. 


THURSDAY, DECEMBER lI7rs#. 


Roya AERONAUTICAL Socrety.—7, Albemarle-street, 
London, W.1. Informal discussion on “ Aero-engine Starting 
Gear.” 6 p.m. 


FRIDAY, DECEMBER 

Junior InstiTUTION or EnorNerRs.—15, Savoy-hill, Strand, 

London, W.C. 2. Lecture and demonstration of industrial and 
domestic electric lighting. 7 p.m. 


18TH. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tue ENGINEERING AND CommMeRcIAL CoryinG ComPANyY asks 
us to state that it has opened a photostatic studio and office 
at 137, Victoria-street, SW. 1. 

MM. Scunetwer et Cie., of Paris, whose London office is 
28 and 32, Victoria-street, London, 8.W. 1, ask us to state that 
they have just acquired the licence to manufacture in France 
Burmeister and Waia engines of all types, single and double 
acting, for marine and land purpose~. 

New ALLpAys anp Ontons, Ltd., ask us to announce that 
they are moving their London office from Stevenage .House. 
10-44, High Holborn, to 9, Vietoria-street, Westminster, 8.W. 1. 
Their new telephone number is Victoria 6137, and the tele- 
graphic address *‘ Typhoon Sowest London.” 








INTERNATIONAL Or. Exuisrrion.—The management of the 
Cry stal Palace announces that a great International Oil Exhibi- 
tion will be held from April 21st to May 8th, 1926. For this 
purpose the whole of the main exhibition building has been 
reserved, with over 100,000 square feet of exhibition space under 
one roof and all on the ground level. During the run of the 
Exhibition it is intended to hold an International Petroleum 
Congress and the chief Governments of the worla are to be 
approached in connection therewith. The Exhibition ie to be 
exclusively devoted to displays directly associated with the 
producing, refining, transport, and distribution of oil products 





by Mr. C. H. J. Clayton. 6 p.m. 
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The Empire Exhibition Deficit. 


JupGInG from the interim certificate of the auditors 
to the joint liquidators of the British Empire Exhibi- 
tion. it would appear that the opening of the Exhi- 
bition for a second year has been justified on financial 
grounds, although scarcely as fully justified as the 
guarantors would have liked. After the close 
of the undertaking in 1924 it announced that 


was 


the deficit incurred was such that the guarantors 
would be called wpon to furnish contributions 
at the rate of 20s. in the pound. The second 
season hes reduced that call to 15s. in the 
pound, the total loss as at present determined having 
been £1,581.905. The guarantors, among whom are 


to be found some well-known firms connected with 
the engineering and allied industries, have received 
notices of call to which have been added the intima- 
tion that interest at the rate of 5 per cent. per annum 
will be added to any portion of the sum demanded 
remaining unpaid on December 31st. In round figures, 
the total capital expenditure on the Exhibition was 
3 million pounds. About a quarter of a million, it is 
estimated, will be recovered by the realisation of the 


ts, after allowing for the cost of demolition. The 
revenue totalled something less than 3 millions, 
while ordinary expenditure amounted to over 1} 


millions, so that the balance available to set against 
the net capital expenditure is not much more than 
} million. From the details of the capital expendi- 
ture, it is learned that the most costly constructional 
feature was the Stadium, the construction and equip- 
ment of which involved an expenditure of £507,183. 
he Palace of Engineering was second with £454,446, 


and the Palace of Industry third with £333,335. 
\ contribution of £35,335, secured on debentures, 
was made towards the cost of constructing the 


Never-Stop ” Railway. 


The All-Electric House. 


An excellent description of an all-electric house 
and some interesting facts concerning the cost of 
running it were given in a paper read a few days ago 
by Professor S. Parker Smith before the Institution of 
Electrical Engineers. Being in need of a house in 
Glasgow, a city in which the Corporation encourages 
the domestic use of electricity, the author decided 
to build a ten-roomed house, and to avoid entirely 
the use of gas and coal. Electricity is used for all 
purposes, including the heating of all water, which is 
one of the most troublesome problems associated 
with the electrification of private residences. By 
using a well-lagged tank in which immersion heaters 
are placed, and by heating the water at night when 
current can be obtained at reduced rates, Professor 
Smith has succeeded in obtaining a cheap and abun- 
dant supply of water for all purposes. The total cost 
of the units consumed for lighting, heating and cook- 
ing, washing and drying, water heating and ventila- 
tion—-in fact, for all the usual domestic operations 

amounts to £43 8s. per annum, or 16s. 8d. per week. 
The average cost per day per person is only 43d. 
\ fixed charge of £12 10s. is paid and all current used 
during the day is supplied at the rate of 0-5d. per 
unit, whilst the night load current is charged for at 
the rete of 0-375d. per unit. Needless to say, these 
terms are very moderate, and if they could be obtained 
from all electricity supply authorities, the use of 
electricity for domestic purposes would tindoubtedly 
soon become much more general than it is. It is 
possible, however, that the Glasgow Corporation is 
really supplying Professor Smith with current at a loss. 


The Size of Coal Wagons. 


GivING evidence on Tuesday before the Coal Com- 
mission, Mr. W. T. Stephenson, Lecturer on Trensport 
at the University of London, dealt with the effect 
exercised on the economics of the coal industry by the 
size of the wagons used for the carriage of the mineral. 
A feature of our railways, he said, was the small size 
of the wagon normally used for the transport of coal. 
There were still a few 4-ton wagons in employment, 
although the number was rapidly diminishing. To-day 
the average capacity of our coal wagons was probably 
about 9tons. The railway companies long ago realised 
the economy to be derived from the use of larger 
wagons. The North-Eastern Railway concentrated 
on the 20-ton wagon-—about the largest that could 
be carried on four wheels—and to-day about 55 per 
cent. of its coal traffic was handled in such wagons. 
The Great Western Railway was at present making 
strong efforts to extend the adoption of 20-ton wagons 
in South Wales. Nevertheless, little progress was 
being made, and many 12-ton wagons—the smallest 
size now allowed by the railways—were being built by 
colliery owners. The private ownership of wagons 
was & survival of a practice inherited by the railways 
from the turnpike roads, and its abolition provided a 
big possibility of- effecting an immediate saving. 
There were about 600,000 privately owned wagons in 
the kingdom, of which some 450,000 were used for 
the transport of coal. Mr. Evan Williams, President 


small coal. 


Mr. Stephenson replied that he did not 


it beeame worn out, with 20-ton vehicles. 
could carry 100 per cent. more coal. 
16 to 30 per cent. more. 
increased by 50 per cent. per wagon. 
more weight of coal. 


Coal Cutting Machines in Russia. 


not permit of independent verification. 


reduce the cost of coal to consumers. 


about 100 machines in 


collieries. 


coal-cutting 


ing 9 per cent. of the total output. 


nection it may be noted that 


in Russia. dt is curious 





well-being of the same working class in Russia. 


An Electricity Scheme for the Midlands. 


has just been sanctioned by the Electricity Commis- 
sioners. 
power will be obtainable than by the present method 
of extending small plants working separately and 
independently. A conference met to the 
proposals as far back as 1918, but since that time the 
area originally outlined has been modified and re- 
arranged, and the conference has latterly concerned 
itself with the organisation and supply of electricity 
for South Staffordshire, stretching westwards beyond 
the Severn, and including a portion of Shropshire. 
Transmission lines between West Bromwich and 
Walsall, Walsall and Wolverhampton, and West 
Bromwich and Ocker Hill, are apparently to be erected 
forthwith. Plant with a capacity of 10,000 kilowatts 
is to be added to the Walsall station, and the erection 
of a 100,000-kilowatt plant at Ironbridge is included 
in the scheme. The cost of linking up the present 
stations will be about £200,000, whilst the extensions 
at the Walsall station will cost £175,000. The pro- 
posed figures at which the various undertekings will be 
transferred to the Joint Authority are—Wolver- 
hampton Corporation, £379,550; Walsall Corpore- 
tion, £164,095: West Bromwich Corporation, 
£92,901; Shrewsbury Corporation, £28,824; and 
the Midland Electric Corporation for Power Distribu- 
tion, Ltd., £447,229. 


discuss 


The Future of American Shipping. 


Some far-reaching recommendations, which if 
applied may have an important bearing on the future 
development of the United States mercantile marine, 
are outlined in a report which has recently been 
prepared by Mr. G. H. Dalton, of Cleveland, for 
President Coolidge. The report is strongly in favour 
of private enterprise as opposed to governmental 
operation, and it recommends that the existing ser- 
vices should be transferred to private ownership as 
soon as possible, a guarantee of continued operation 
being called for. Consolidation of some of the existing 
services is suggested, and it is proposed that the 
co-operation of the Department of Commerce should 
be sought with a view to opening up new lines. It is 
further advised that the Shipping Board should be 
completely separated from the Emergency Fleet 
Corporation, and that all ships and terminal facilities 
should be transferred to the latter body, the constitu- 
tion of which should be revised and to which repre- 
sentatives of the Atlantic, Pacific and Gulf regions 
should be added. The general policy of converting 
existing steam vessels into motor ships is approved. 
An interesting section of the report deals with the 
scrapping of ships. Mr. Dalton seems to think that 
the present time is opportune for the scrapping of more 
ships, as prices for scrap material are good. It is 
suggested that the shipyards which are now idle and 





of the Mining Association, suggested that the coal 





are awaiting a return of shipbuilding activity might be 





arrived at its destination in a better condition in a 
small wagon than it did in a large, and Mr. Stephen- 
son agreed that in a large wagon there was a little more 
To Mr. Williams’ contention that the re- 
equipment of our railways with 20-ton coal wagons 
would involve an expenditure of 80 million pounds, 
suggest 
scrapping the existing stock, but its replacement, as 
The 20-ton 
wagon, as compared with one of 10 tons capacity, 
Its tare weight 
was only 33 to 50 per cent. greater, and its length 
The capitel cost was only 
Less time was 
required for coupling and uncoupling, and a given 
engine could haul a train containing 25 per cent. 


INFORMATION regarding the industrial expansion of 
Russia is generally of an official character which does 
Nevertheless, 
it is particularly interesting to learn that the Soviet 
Government is organising industry on modern lines, 
and that by the introduction of coal-cutting and other 
machinery it has been enabled to increase production 
at the collieries, pay higher wages to the miners and 
Coal-cutting 


machines were first employed in the collieries at 
Briansk and Lidiev. In 1923 there were thirty-five 
machines in operation. In the following year the 


number was more than doubled, and there are now 
thirty -two 
It is proposed to install in forty collieries 
150 big machines and 85 of a smaller type, which 
will produce annually about 550,000 tons of bitu- 
minous coal and 700,000 tons of anthracite, represent- 
In the same con- 
modern machinery 
and plant are being employed for the treatment of 
peat, which exists in practically unlimited quantities 
that while miners in this 
country frequently regard the coal-cutting machine 
as a device which aims at depriving them of a living, 
the Soviet Government has discovered that this labour- 
saving mechanism is necessary to the prosperity and 


For the supply of electricity in the West Midland 
district a scheme involving an outlay of £1,112,599 


It is claimed that under the scheme cheaper 


employed on this work during. the present period of 
slackness. A proposal is made to dispose of surplus 
ships in small numbers from time to time, so that 
they could be spread over the various undertakings 
for scrapping, a procedure which, it is suggested, 
might benefit several industries. 


Scott-Still Engines for a New Motor Ship. 


On this page in our issue of November 20th we 
referred to the continued successful operation of the 
Scott-Still-engined motor ship Dolius, belonging to 
the Blue Funnel Line—Alfred Holt and Co., of 
Liverpool. The Dolius fitted with twin-screw 
motors, designed to develop a total of 2500 brake- 
horse-power at a normal speed of 120 revolutions 
per minute, and her average fuel consumption works 
out at approximately 8-5 tons per day for all purposes, 
at a speed of 11 knots. She is a 400ft. ship with a 
gross tonnage of 5994 and a deadweight carrying 
capacity of about 8000 tons. Considerable interest, 
therefore, is attached to the announcement that Alfred 
Holt and Co. have instructed Scott’s Shipbuilding and 
Engineering Company, Ltd., of Greenock, to proceed 
with the construction of the larger and more powerful 
motor ship which, it will be recalled, was ordered some 
time ago, but upon which work had been suspended. 
We are informed that the new ship will have a length 
of about 450ft. and a breadth of 58ft. Her engines, 
which will be of the Scott-Still double-acting two- 
cycle type, are to be designed to develop 5000 shaft 
horse-power on twin shafts, an output just double 
that of the engines of the Dolius. 


The Closed Dockyards. 


Tue closing of the Royal dockyards at Pembroke 
and Rosyth was the subject of a discussion between 
the First Lord of the Admiralty and a deputation of 
Welsh and Scottish Members of Parliament, which 
waited upon him on Tuesday. The Welsh Members 
dealt chiefly with the provision of alternative em- 
ployment for the men discharged from Pembroke, and 
advanced the suggestion that part of the work of 
breaking up the war vessels now on the scrapping list 
should be placed in that town. Mr. Bridgeman pro- 
mised to consider this proposal sympathetically. 
Replying to the views expressed by the Scottish 
Members, he expressed his agreement with their 
opinion that Rosyth was the most up-to-date dock- 
yard in the world for dealing with capital ships. Such 
ships, however, were, he said, few in number to-day, 
and to equip the dockyard to deal entirely with smaller 
vessels would involve a heavy expenditure. About a 
thousand men from Rosyth and a slightly smaller 
number from Pembroke would, Mr. Bridgeman 
stated, be transferred to other dockyards in the South. 
The Scottish Members suggested that when the placing 
of orders for new naval construction was under con- 
sideration, favourable regard should be given to the 
claims of the Clyde yards, which would, they held, 
probably absorb a number of the Rosyth workmen 
who otherwise would be unemployed. 


Is 


The Mersey Tunnel. 


On Tuesday the Joint Mersey Tunnel Committee 
took an important step towards the realisation of 
the scheme recently sanctioned by, Parliament, after 
much debate, for the construction of a tunnel under 
the river Mersey to connect Liverpool and Birken- 
head. On that day they decided to let the contract 
for sinking the working shafts at the two ends and for 
boring the two preliminary headings under the river 
to Edmund Nuttall, Sons and Co., Ltd., of Trafford 
Park, Manchester. Each of the headings will measure 
15ft. by 12ft., and from them the two sections of the 
traffic tunnel will subsequently be formed under a 
fresh contract, to be placed at a later date. The 
contract price for the preliminary work is £443,079 14s., 
and it has been agreed that the work shall be com- 
pleted within twenty-five months. The inaugural 
ceremony in connection with the construction of the 
tunnel is to be performed by Princess Mary on the 
16th inst. The whole scheme, it is estimated, will 
cost something in the neighbourhood of £5,000,000, 
and it is anticipated that the tunnel will be completed 
and opened for traffic by the end of 1928 or the 
beginning of 1929. 


A Power Station Breakdown. 


On the morning of Tuesday, the 8th, the Vereenig- 
ing Generating Station of the Victoria Falls and 
Transvaal Power Company was put out of action 
by the breaking of the shaft of one of the generating 
sets. The machine was wrecked, and other sets 
in the station were damaged, resulting in the complete 
plant being put out of commission. One theory, 
and a very probable one, is that the emergency 
governor failed to act. The other three statiens 
of the company are said to be endeavouring to keep 
the Rand mines going, but it will prohably be some 
little time before the Vereeniging Power Station can 
again take its share of the load. It is, of course, well 
known that, notwithstanding its title, the Victoria 
Falls and Transvaal Power Company generates its 
current in steam stations. According to Garcke’s 
“Manual of Electrical Undertakings for 1924-1925,” 
the Vereeniging Station is equipped with A.E.G, 








Curtis turbo-generating sets. 
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The British Steam Railway Loco- 
motive from 1825 to 1924, 


By EL. AHRONS, MI. Mech. E. 
No. L.* 
PERIOD 1914 TO 1924 (concluded), 


DeETAILs, 


Boilers.—There has been a tendency during the last 
few years to slope the fire-box roof downwards towards 
the back, and also to slope the back plate outwards 
from top to foundation ring. This has been done on 
several railways, both for large Belpaire and round- 
topped fire-boxes, and has been copied from American 
practice. 

Ramsbottom safety valves, though still used, are 
rapidly giving place to pop valves of the Ross pattern. 
The “ pop ” valve, which has been used for a long time 
in America, is derived from the old T. Adams’s valve, 
which had an extended circular outer lip, and was 
patented in this country in 1873 and 1875, the latter 
patent covering an annular pop chamber. The R. L. 
Ross valve was patented in 1902 and 1904, but its 
extended use for locomotives really belongs to the 
present period. 

Experiments were made on the G.C.R. during 
1918-9 in burning pulverised fuel. Mr. J. G. Robin- 
son’s apparatus for this purpose was fully described 
and illustrated in Tae ENGINEER April 25th, 1919. 

Bogies and Pony Trucks.—Mr. R. E. L. Maunsell’s 
S.E. and C.R. 2-6-0 engines of 1917 were provided 
with pony trucks, in which the pivot is hemispherical 
and rests in a hemispherical socket. The lateral 
displacement is controlled by inclined planes which 
work in an oil bath. The combination of spherical 
pivot and central inclined planes is similar in principle 
to that used for a number of years for bogies on the 
P.L.M. Railway, France, but the latter do not work 
in an oil bath. The trailing four-wheeled bogie of 
the S.E. and C.R. 2-6-4 tank engines is similar. For 
drawings see THE ENGINEER, October 5th, 1917. 

Booster—In 1923 Mr. Gresley fitted one of the 
Ivatt “ Atlantic ’’ engines on the L. and N.E.R. with 
one of the American Franklin Supply Company’s 
“ boosters,” consisting of a small auxiliary engine 
arranged underneath the footplate to drive the trailing 
axle through the intermediary of spur gearing. The 
“booster ”’ is used for starting and when ascending 
heavy gradients at slow speeds When the speed 
exceeds a predetermined amount the booster is auto- 
matically cut out. See THE ENGrneer, February 8th, 
1924. 

Motion, Valves and Valve Gear.—In order to reduce 
the weight of the engine and especially of the recip- 
rocating masses, Mr. Gresley has adopted nickel- 
chrome steel. The piston-rods are hollow. Particulars 
of the steel used and detailed drawings of the motion 
parts of the L. and N.E.R. “‘ Pacific *’ engines were 
published in THe Encrneer of January 26th and 
April 27th, 1923. 

Piston valves with long laps and travel, introduced 
previously by Mr. Churchward on the G.W.R., have 
also been adopted on other railways. The L.M.S. 
4-6-0 tender and 4-6-4 tank engines, by Mr. G. 
Hughes, have 6j}in. maximum travel and 1*/,,in. 
steam lap. Although the reintroduction of long laps 
and travel appears to have been due to the influence 
of later American practice, it may be added that slide 
valves and gear of the L. and 8.W.R. engines, by 
Joseph Beattie and his successor, W. G. Beattie, 
during the 1868-1876 period were similarly 
arranged. 

in 1915 the L. and N.W.R. converted a two-cylinder 
4-6-0 engine to one with four cylinders. Each pair 
of cylinders on the same side of the engine have two 
piston valves on the same stem on C. F. Dendy Mar- 
shall’s system. The piston valve heads are arranged 
to avoid the necessity for crossed ports. There are 
two pistons on the spindle, each with two heads, of 
which the front head of the front piston serves the 
front port of the outside cylinder, and the back head 
of the same piston serves the back port of the outside 
and the front port of the inside cylinder. The front 
head of the back piston serves the back port of the 
inside cylinder, which is placed slightly further back 
than the outside cylinder. To balance the valve the 
back piston has a dummy head at the back. Dendy 
Marshall’s system was illustrated in THe ENGINEER, 
September 24th, 1915. 

The 0-8-4 tank engines, No. 16 in Table B., page 600, 
have Joy’s valve gear, standard with the L. and N.W.R 
0-8-0 mineral engines previously built at Crewe. 
They are probably the last engines which will be 
provided with this gear, owing to the weakness caused 
by the hole in the connecting-rod in the case of modern 
engines working heavily with high boiler pressures. 
Some of the L.M.S.—L. and N.W. section—4-6—0 
express engines, with inside cylinders have been 
altered by the removal of Joy’s gear and the substitu- 
tion of a modification of Walschaerts gear designed 
by Capt. H. P. Beames in 1923. The gear is outside, 
the oscillation of the expansion link being produced 
by the usual return crank and excentric rod, but the 
movement of the combination lever is obtained from 
& connecting-rod attached to an extension of the coup- 
ling rod in front of the driving ctank pin. The com- 


* No. XLIX. appeared December 4th. 





bined movement is imparted to an outside dummy 
spindle, which is connected to the real inside valve 
spindle by a rocking lever. The 4-6-0 engine, by W. 
Beardmore and Co., for the L.M.S.R., shown at 
Wembley Exhibition in 1924, has this gear. See draw- 
ings in THe ENGINEER, of June 27th, 1924. 

Mr. Gresley’s lever gear for three-cylinder engines, 
and also that of Mr. Holcroft have already been 
mentioned. A special feature of the former is that the 
fulerum of the long lever is now provided with roller 
bearings. For details of the gear see THE ENGINEER 
of July 26th, 1918, and January 26th, 1923. 

A new combined hand and steam reversing gear 
by Armstrong, Whitworth and Co., Ltd., 1923, 
fitted by them to locomotives for India, was 
described un Tae ENGrneer of August 17th, 1923. 

Lubrication.—Mechanical or forced feed lubrication 
is now frequently supplied to the main bearings of 
large engines. On some railways, of which the loco- 
motives, even when superheated, have the cylinders 
and valves lubricated by means of sight feed dis- 
placement lubricators, mechanical lubrication is used 
for the bearings. 


LOCOMOTIVE TENDERS. 


Very little has been said in the foregoing history 
on the subject of tenders, and therefore a few brief 
notes may be of interest. 

Omitting the primitive tenders of the Stockton and 
Darlington and Liverpool and Manchester engines, 
several of which have been shown in the illustrations, 
the first type is that of R. Stephenson and Co. and 
Bury. Stephenson’s four-wheeled tender of 1836-7, 
as shown in Tredgold’s “‘ Steam Engine,” had wood 
frames with iron axle guards and axle-boxes outside 
the wheels. The springs, on which the wood frame 
rested directly, were situated immediately above the 
axle-boxes. This frame was developed from that of 
the tender of the Rocket. In an improved form it 
was adopted on the Grand Junction Railway in the 
early Crewe engines, and remained standard on the 
L. and N.W.R., though with six wheels, until the end 
of F. W. Webb’s superintendency in 1903 by which 
time it was long out of date. But it was very cheap 
to construct, and its long continuance on the L. and 
N.W.R. was partly due to the small water capacity 
—1800 gallons—which the use of water troughs 
permitted. The L. and N.W.R. standard tender 
weighed only 12 tons 1 cwt. empty. Similar tenders 
were used on many of E. Fletcher's N.E.R. engines 
until 1875.+ 

Bury’s four-wheeled tenders of 1837 to 1845 were 
of a similar type, and were probably copied from 
Stephenson's design. 

The date of the first six-wheeled tender is uncertain, 
but Sir D. Gooch’s G.W.R. tenders of 1840-1842 
ran on six wheels. The framing was of the outside 
sandwich pattern, and double elliptical laminated 
springs were placed between the flitch plates of the 
frames immediately above the axle-boxes. This 
tender is shown in Fig. 38 ante. In 1846 Gooch dis- 
carded this pattern for one somewhat similar in design 
and appearance to the above wood-framed tenders, 
but with the important difference that the frames were 
of iron. About 1855 he returned to the sandwich- 
framed tender, as in Fig. 110 ante, with springs placed 
above the platforms. 

The Vulcan Foundry tender of 1846 had inside 
frames and bearings, as in Fig. 48 ante. This design 
was rare in British practice until Stroudley adopted it 
on the Brighton Railway in 1880, with the object of 
making the axles interchangeable with the carrying 
axles of the engines. It was discarded by his successor 
in 1893. 

We now come to what may be termed the first 
standard British tender, which had outside frames 
and axle-boxes and the springs placed outside above 
the platforms. The origin of the design is uncertain, 
but Sharp Brothers built this type in 1842, with 
sandwich frames and four wheels, and in 1846 with 
six wheels. It appears in Stephenson’s York, New- 
castle and Berwick express engine of 1848. The date 
of the first use of solid plate frames for this type of 
tender is unknown; but the earliest known to the 
writer were made by E. B. Wilson and Kitson about 
1850. This type of tender was developed by Cud- 
worth on the S.E.R., and his 1857 design— illustrated 
in Colburn, Plate 28—was used on nearly all railways, 
except the L: and N.W.R., and was built with modi- 
fications until 1897 by J. Stirling. For the Northern 
Counties Committee, Ireland, and by Beyer, Peacock 
for the Dutch State Railways, similar tenders have 
been built during the early years of the present 
century. The sandwich-framed tender was gradually 
abandoned between 1863 and 1870, the last to con- 
struct it being E. Fletcher on the N.E.R. 

Hawthorn’s old tender of 1848 was not so con- 
venient, since the springs were placed behind the 
sandwich framing, immediately above the axle-boxes. 
Nevertheless, this type, with plate frames, was 
adopted by P. Stirling on the G.N.R. from 1867 until 
1882 and by S. W. Johnson on the G.E.R. and M.R. 
from 1867 to 1878. Subsequently, Johnson altered 
all these Midland tenders to the second standard type, 





t Since the above was written Sir John A. F. Aspinall, in his 
recent Hawksley lecture (Inst. Mech. Engineers, Novengber 6th, 
1925), stated that John Ramsbottom’s reason for making the 
L. and N.W.R. tender frames of timber was that the tender 
between engine and train should be the weakest part of the 
train and ‘that it should break up first in case of collision an 
thus save the passenger carriages. xi 





to be mentioned below, to render the springs more 
accessible. 

Stroudley’s tenders of 1871 to 1878 had the springs 
underhung beneath the outside axle-boxes. pp. 
Drummond, who in his early days copied Stroudley 
with great fidelity, adopted this design on the North 
British and Caledonian Railways. Stroudley aban. 
doned it in 1880. 

The second and present-day standard British te: der 
with outside plate frames has the springs immediately 
above the axle-boxes below the platforms. Not only 
are the springs visible and accessible, but the tanks 
can be widened to the edge of the platforms. J. f, 
McConnell on the L. and N.W.R. (Southern Division) 
was apparently the first to introduce this type in 1851, 
and Joseph Beattie followed almost immediately after. 
wards on the L. and S.W.R., though the earlier tenders 
of the latter had double elliptical plate springs. Similar 
tenders with ordinary plate springs were made by the 
Vulcan Foundry in 1853. For many years the only 
British railways which constructed such tenders 
were the L. and N.W.R. at Wolverton until 1863, 
and the L. and 8.W.R., which has always used them 
since 1851. In 1876 W. Adams introduced this design 
on the G.E.R., and it was perfected in its present 
form by S. W. Johnson on the Midland Railway in 
1879. From that time onwards it rapidly spread to 
every railway in the country, except the L. and 
N.W.R., which had discarded McConnell’s design in 
1863, and continued with the old Crewe wood-framed 
tender until 1903. 

For many years the tender tanks were of the horse- 
shoe pattern, surrounding the flat floor which formed 
the coal space. The fireman had to spend much time 
in shovelling coal forward to a convenient working 
position. During the ‘seventies the floor was raised 
to gain additional space underneath for water. 
P. Stirling, S. W. Johnson, W. Stroudley, and W. 
Adams were amongst those who did most towards 
the improvement in tender design at this period, 
when the inclined floor to cause the coal to work for- 
ward was introduced on several railways. 

Until about 1868 the water capacity of a six- 
wheeled tender rarely exceeded 1600 to 1800 gallons. 
From 1870 to 1875 2000 to 2200 gallons was the 
average capacity, though the first tenders of I’. 
Stirling’s G.N.R. 8ft. singles of 1870 carried 2700) 
gallons. S. W. Johnson’s Midland tenders of 1879 
had a capacity of 2950 gallons, increased to 3251) 
gallons in 1885, and until the end of the century the 
usual capacity of six-wheeled main line tenders rarely 
exceeded 3500 gallons. At the present day there are 
a considerable number with a capacity of 400 
gallons of water and over 5 tons of coal. 

Water pick-up apparatus, introduced by J. Rams- 
bottom in 1860, was used only on the L. and N.W.R 
until about 1887, when the Lancashire and Yorkshire 
Railway put down water troughs. In the latter case 
one of the main considerations was the limited size 
of the then existing turntables, which necessitated a 
tender of short wheel base for 4~4—0 passenger engines. 
The first L. and Y.R. 4~-4—0 engines of 1880 had to be 
built with four-wheeled tenders on this account, 
though subsequent engines from 1881 onwards had 
comparatively small six-wheeled tenders. But it 
was not until the early years of the present century 
that the Ramsbottom troughs and water pick-up 
apparatus were generally adopted by other rail- 
ways. 

Eight-wheeled Tenders.—The first were J. Manson's 
tenders of 1890 on the Great North of Scotland Rail- 
way. They had an inside-framed leading bogie, but 
the two hind axles were rigid with outside bearings 
in the main frame. The first double-bogie tenders 
were built at St. Rollox for J. F. McIntosh’s Cale 
donian engines of 1897. The bogie axle-boxes were 
outside, with single inverted springs, the load being 
carried on the boxes by compensating beams. Similar 
tenders were built by S. W. Johnson in 1900 for the 
ten large 4-2-2 engines, one of which was exhibited 
at Paris in that year. In 1902 Johnson altered the 
spring gear and adopted an independent laminated 
spring for each axle-box. These large tenders, whic! 
had a capacity of 4500 gallons, were nickname: 
“‘ water carts ” on the Midland. When water trough 
were put down subsequently the double-bogie tende: 
was abandoned, and those in use were converted to 
the standard 3500-gallon six-wheeled type by cutting 
down the tanks. 

D. Drummond on the L. and 8.W.R. in 190! 
designed his double-bogie tenders with inside bearings 
throughout, an awkward arrangement which renders 
the springs inaccessible. This remained the standar« 
tender until Mr. Urie in 1917 adopted the double-bogie 
type with outside bearings and independent springs, 
similar to Mr. Johnson’s 1902 type on the Midland. 
It may be added that on the L. and 8S.W.R. there is 
no level stretch of line conveniently situated where 
water troughs could be put down. 

The double-bogie tender has a tendency to roll 
somewhat, and possibly for that reason eight-wheele« 
tenders with four rigid axles have latterly been built. 
The Lancashire and Yorkshire was the first to adopt 
this type, about 1902, for 0-8-0 mineral engines, and 
in 1922 Mr. Gresley provided similar tenders for the 
4-6-2 express engines of the G.N.R. The latter 
tender carries 7000 gallons of water and 9 tons of 
coal. 

Sir Vincent Raven’s six-wheeled “ self-trimming ” 
tenders for the N.E.R. were fully described in THe 
ENGINEER of September 17th, 1915. They have a 
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capacity of 4125 gallons of water and 5} tons of 
coal 
CONCLUSION. 


In coneluding this historical account of the British 
locomotive the writer desires to acknowledge the 
generous help which he has received from the Chief 
Mechanical Engineers of the leading railways, and 
from the leading locomotive building firms, who have 
kindly provided photographs, drawings, and other 
valuable information. He is also indebted to Sir 
John Aspinall for several details of interest, to Sir 
Robert Hadfield, Bart., F.R.S., for information 
with regard to steel castings, and to Hy. Bessemer 
and Co., Ltd., and Vickers Ltd., for particulars of 
steel tires made in the early days. Special thanks 
are due to R. Stephenson and Co., Ltd., of Dar- 
lington, for permission to reproduce a few of the illus- 
trations from “‘ A Century of Locomotive Building,” 
by J. G. H. Warren. He is also greatly indebted to 
Mr. Warren for information regarding the early period 
of Messrs. Stephenson’s activities and for other help, 
and to Mr. E. A. Forward, of the Science Museum, 
South Kensington, for details of the Sanspareil. 
Thanks are also due to the respective Institutions of 
Civil and Mechanical Engineers for particulars derived 
from their published * Proceedings,” and to your 
contemporary Engineering, from the old issues of 
which a number of details have been derived. For the 
use of a number of photographs acknowledgment is 
made to the Locomotive Publishing Company, Ltd., 
of London, and to Mr. G. F. Bird for line drawings of 
Great Northern and old Great Western broad-gauge 
engines. 

THe Enp. 








The Shipping, Engineering and 
Machinery Exhibition. 
No. IV.* 


We continue below our account of the exhibits at 
the Shipping, Engineering and Machinery Exhibition 
at Olympia. 


STOTHERT AND Pirt, Lrp. 


On the stand of Stothert and Pitt, Ltd., of Bath, an 
exhibit of great interest was the Burn patented revers- 
ing and reducing gear. This device, the invention of 
Mr. Lewis Burn, was exhibited as applied to marine 
propulsion and as applied to the driving of a planing or 
similar machine tool. It was also shown acting in the 
reverse sense as a speed-increasing gear, the applica- 
tion demonstrated consisting of a lighting dynamo 
driven ftom a motor car or ship’s engine. The features 
claimed for the Burn gear are the silence of its opera- 
tion, its positive action, the absence of gear wheels, 
the manceuvring ability which it confers in the case 
of a marine installation, and the instantaneous reversal 
of motion and quick return which it gives by purely 
mechanical means in the case of a machine tool drive. 

One element of the Burn gear is shown in Fig. 57. 

















F1G. 57—BURN TRANSMISSION GEAR-—STOTHERT & PITT 


The driving shaft, on the left, is equipped with an 
arm at its end carrying two crank pins of equal radius. 
Each pin engages with a slipper sliding in a slot on the 
face of a disc attached to the driven shaft, on the 
right. The two slots are at right angles to each other, 
and the crank pin radius is equal to the distance by 
which the centre line of the driven shaft is displaced 
from the centre line of the driving shaft. If the two 
shafts be imagined mounted in fixed bearings, it 
will be perceived that the system gives a 2 to 1 speed 
reduction between the driving and the driven shafts. 
When one slipper is in the vertical position and exert- 
ing the maximum driving force on the disc, the other 
is horizontal and momentarily out of action. The 
device resembles an Oldham coupling, except that it 
can be shown that if the motion of the driving shaft 
is perfectly uniform, so, too, is that of the driven 
shaft. 

The driven shaft, or, as we shall now call it, the 
displaced shaft, is—as shown in Fig. 58—itself 
equipped with a twin crank pin member, which engages 
through slippers with slots in a second dise at the 
end of a third shaft. The first and third shafts, 
the driving and the driven, are collinear, the radii of 
the two twin crank pin members being the same. 





It will be gathered that were all the three shafts 
mounted in fixed bearings, this arrangement would 
give an overall speed reduction of 4 to 1. 

The general arrangement of the gear, as applied 
between the engine and the propeller of a launch or 
other boat, is shown in Fig. 59. The first and third 
shafts are mounted collinearly in fixed bearings. At 
A and B are shown the slotted dises at the forward 
ends respectively of the displaced and the driven 
shafts. The whole action, or very nearly the whole 
of it, hangs upon the manner in which the displaced 
shaft is supported. At C is represented a brake drum 
arranged coaxially with the driving and driven shafts. 
This drum has a wide open boss, and is supported in 


hole in the slotted disc A. One such crank shaft is 
to be seen at F. These four cranks have the same 
radius as the twin cranks at the ends of the driving 
and the displaced shafts. 

It is somewhat difficult to picture or describe what 
occurs when the second drum C is released so as to be 
free to rotate while the first drum E is locked. The 
locking of the first drum does not prohibit motion 
of the first dise A. If a dise A—Fig. 60—is attached 
to a fixed disc E by means of four crank arms F, the 
centre G of the suspended disc may clearly be rotated 
about the centre H of the fixed disc in a circle of 
radius equal to the radius of the crank arms. Rota- 
tion is equally possible in either direction. In the 











FIG. 58 


fixed external bearings D D, applied round the boss. 
The brake drum C is thus capable of rotating coaxially 
with the driving and driven shafts. Within the bore 
of the brake drum boss a bearing is formed for the 
displaced shaft. Other matters being neglected, 
rotation of the brake drum within the bearings D 


orbit about the centre line of the driving and driven 


displacement of the shaft. A band is provided round 
the brake drum C and when it is tightened the drum 
is held steady. The bearings of all three shafts in 
this condition are fixed, and, as we have said before, 
the driven shaft will rotate at a quarter of the speed 


























BURN TRANSMISSION GEAR--STOTHERT AND 


would carry the displaced shaft round in a circular | 


shafts, the radius of the orbit being equal to the | 








PITT 


Burn gear G is not only the centre of the displaced 
shaft and the first slotted disc ; it is also the centre 
of one of the crank pins on the driving shaft, 
the twin of which isat J. These two pins G aid J turn 
about H the centre of the driving shaft, in, let us say, 
the anti-clockwise direction. In the position drawn, 
the pin J is transmitting driving force to the disc A 
in the direction from right to left. The pin G is in 
the non-effective position, its slot being horizontal. 
A horizontal force applied to the disc A at J from right 
to left will result in movement being imparted in 
the same direction to the pins K L, that is to say, 
will tend to make these pins rotate clockwise about 
their respective crank shafts. The pins M N follow 
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of the driving shaft. 


angular position the brake drum C is locked. If it 


ahead direction. 
A second brake drum is provided at E. This drum 


driving shaft. 


shaft are formed in the drum E. 





* No, III. appeared December 4th. 








FIG. 59-—-BURN TRANSMISSION GEAR ARRANGED FOR 


is locked, not only will the speed reduction be 4 to 1, | shaft. 
but the propeller will rotate in the same direction as | orbital freedom of the displaced shaft given by the 
the engine, and the boat will be given motion in the | release of the brake drum within which that shaft is 


| housed. 


Seam Sc 


PROPELLER DRIVING-—STOTHERT AND PITT 


It is immaterial in what precise ; suit, with the result that the centre G of the dise A 


rotates clockwise about the centre H of the driving 
This motion of G is accommodated by the 


It may be objected that clockwise circular move- 


is mounted coaxially with the driving shaft on an| ment of the pins K L does not necessarily enforce 
internal bearing surrounding the after bearing of the | clockwise circular motion on the pins MN. It is 
This drum is also provided with a | true that, kinematically, movement of the pins K L 
brake band, and can be locked or released, the two | clockwise may be accompanied by anti-clockwise 
bands being under the control of the hand wheel | movement of the pins M N. 
indicated. Four bearings parallel with the driving | centre G of the disc A would follow, not a circular 
Each such bearing | course, but a complex figure-of-eight path. 
contains a crank shaft, the pin of which enters a/| path as an alternative to a circle is rendered impossible 


In such an event the 


Such a 
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by the restraint of the floating bearing of the displaced 
shaft. 

Two factors of importance must be noted. In the 
first place, it is fairly obvious from Fig. 60 that the 
centre G of the disc A makes one revolution about the 
centre H of the driving shaft in precisely the same 
time as the driving shaft takes to make one revolu- 
tion, or, in other words, that the locking of the drum 
E cuts out the 2 to | reduction ratio otherwise given 
by the slipper and slot arrangement. In proof of 
this statement, the dise A may be supposed rotated 
through 180 deg. from the full-line to the dotted-line 
position. The net result of this rotation is equivalent 
to a simple hoist upwards of the dise A through a 
vertical distance equal to GJ. The slot with which 
the crank pin J engages is still vertical, and the same 
end of it is pointing upwards. The slot with which 
the pin G engages is similarly still horizontal, and 
has merely been displaced upwards from the level of 


“THe Enoineer” 


FIG. 60--DIAGRAM OF BURN TRANSMISSION GEAR 


G to the level of J. If during this movement of the 
dise A the driving shaft also moves through 180 deg. 
the pin J will be at the level of G and the pin G will 
he at the level of J—that is to say, the pin J will 
luring the 180 deg. movement show a net displace- 
ment from the top to the bottom of its slot, while 
the pin G will remain at the centre of its slot. Let it 
be supposed that the driving shaft rotates through 
360 deg., while the disc A moves through 180 deg. 
In this case the pins J and G would be in precisely 
the same positions as they occupied before the move- 
ment began. The pin J would be half-way down the 
vertical slot, but the pin G would be in an impossible 
position, namely, at a distance J G below the level 
of the horizontal slot, with which it ought to be in 
engagement. 

The second factor of importance to which we 
would refer is that, with the drum E locked, the links 
F do not transmit any driving force, all the work, as 


as in the other setting, but remain always parallel 
with themselves. 

In Fig. 61 we illustrate the planing machine appli- 
cation of the Burn drive, which was exhibited at 
Olympia. This equipment is designed for a planer 
measuring 5ft. by 5ft. by 16ft. It includes a 15 horse- 
power variable speed direct-current or alternating- 
current non-reversing motor, and control equip- 
ment therefor. The gear gives a cutting speed of 
from 30ft. to 60ft. per minute, and a return speed of 
60ft. to 150ft. The reducing and reversing gear is 
equipped with three brake drums instead of two. 
The fast return is obtained by locking the first drum 
and the cutting speed by locking the second. With the 
third drum locked, the transmission is neutral. Means 
are provided whereby it is possible to obtain a higher 














FIG. 61—BURN GEAR FOR PLANING MACHINE DRIVE 
ratio of return to cutting speed than 2 to 1. It may 
be added that in the marine installation neutral trans- 
mission can be obtained by setting both brake drums 
free to rotate, and that by permitting the brakes to 
slip to a greater or less extent, the propeller can be 
caused to at any desired speed up to the 
maximum. 


rotate 
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SUNDERLAND Force 
COMPANY, 


THE 


The Sunderland Forge and Engineering Company, 
Ltd., of Sunderland and Belfast, exhibited a well- 
arranged group of electrical machinery designed for 
use aboard ship. The machines displayed included 
ship’s lighting electric winches, motors and 


sets, 








FIG. 62-3-TON WORM - GEARED 


in the other setting, beirtg done by the slippers and 
erank pins JG. This statement must be taken on 
trust. 

Since the 2-to-1 reduction ratio is eliminated at 
the first dise A—Fig. 59—-when the drum E is locked, 
this setting leaves only the 2-to-l ratio at the disc 
B effective. The reverse motion of the propeller is 
therefore effected at twice the speed of the direct 
motion. When the drum C is unlocked the rotation 
of the displaced shaft in an orbit gives rise to an 
unbalanced force. This force is dynamically counter- 
acted by a weight P bolted to the drum radially 
opposite the floating tearing. z 

A question may be asked as to what happens to the 
drum E and the crank arms F when this drum is 
freed and the drum C locked. In this, the ahead, 
setting the drum E is simply dragged round after the 
dise A by the crank arms. These arms do not rotate 


SHIPS’ CARGO WINCH 


SUNDERLAND FIG. 63 -5-TON BACK 


various electric fittings for the deck, the engine-room 
and for cabin and navigating bridge use. There were 
two steam electric generator sets, one driven by an 
open type and the other by the enclosed type of engine 
fitted with forced lubrication. Both engines had a 
bore of 7in. with a 5in. stroke, the open type engine 
being designed for a speed of 315 revolutions and 
that of the closed type for 500 revolutions per minute. 
The two engines were directly coupled to a 10 K.W. 


and a 14-5 K.W. direct-current 110-volt gererator | 


respectively. 
Among the motors built by the firm we noted three 
general purpose ship’s motors. They included a 


33 brake horse-power direct-current 220-volt drip- | 


proof, compound-wound motor, designed for 4 speed 


of 750 revolutions per minute, and a three-phase | 


440-volt forty cycle induction motor of 3 horse-power, 
designed for the same running speed. 


- GEARED 


A 40 brake horse-power 220-volt direct-curreny 
motor, totally enclosed water-tight motor, designed 
for a speed of 600 revolutions per minute, was also 
shown. It was manufactured under licence from the 
Enclosed Motor Company, Ltd. In this special type 
of machine the cooling of the motor windings js 
effected by two fans which are housed at the pulley 
end of the motor, and which circulate cold air through 
a series of thin-walled brass tubes, arranged aroun the 
circumference of the magnet casing. The motor js 
thus self-cooled, and all parts, such as terminal boxes 
and brush gear, are completely encased, acces 
inspection being given by doors formed in thx 
shields. Roller bearings of a standard type are 
to this machine. 

A small lighting set shown on the stand comprised 
a 5-kilowatt 110-volt generator driven by a 
cylinder Gardner 9 brake horse-power petrol-paraftin 
engine at 1000 revolutions per minute. 

In Fig. 62 we show one of the electrically operated 
worm-driven cargo which was at 
work on the stand. The driving motor carries th 
control gear on the top, and at the end of the control 
box the starting handle fitted. Movement f; 
neutral stop position, either to the right or the lefi, 
motor to the raising or lowering 
direction. Between and the 
there two brakes, fo and foot 
respectively. A useful the ny 
operators’ seat-—only part of which is visible in the 
illustration—which that when not 
required it can be neatly stowed beneath the con 
troller casing. The worm gear drive is totally en 
closed in an oil-tight casing, and the gear box 
main bearings for the warp shaft are supported 
stiff bed-plate of box pattern. The bedplate also 
serves to encase the contactor gear necessary tor the 
motor controls. Three barrels, a main parallel barre! 
and two warping ends, are provided. The 
illustrated is designed to lift 3 tons at a speed of 110+ 
per minute, 1} tons at 200ft. per minute, and to run 
with a light hook at 450ft. per minute. A feature of 
the winch is its silent operation 

Another type of which 
quite a new development in winch design is illustrated 
in Fig. 63. It has been specially designed to giv 
increased lifting power combined with smaller deck 
space than is usually taken up by the ordinary steam 
winch. For this purpose it is fitted with a back gear 
The motor is one of a slow-speed type, and it drives 
the warp shaft through broad machine-cut gearing, 
running in a oil-tight The gear 
casing is made in halves to facilitate inspection of the 
gears. All motor controls are grouped behind the 
motor and gearing, and they include a foot brake 
which can be locked in any position by a hand whee! 
The actual brake built into the motor 
This winch has been designed to lift 5 tons at a speed 
of 65ft. per minute on the two warp ends. It will also 
lift 4 tons on the centre barrel at a speed of 90ft. pet 
minute, whilst 2 tons can be lifted at 155ft. per minute, 
or the winch run with a tree hook at 300ft. per minute. 
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SHIPS’ CARGO WINCH -SUNDERLAND 


Other exhibits included the firm’s patented form 
of navigation light indicator, which gives warning 
when any of the signal lights of the ship fail from any 
cause, and at the same time cuts in an auxiliary lamp, 
fed from an independent supply main, which continues 
alight until the main lamp is replaced or the fault 
repaired. 

A luminous signalling system for stewards was also 
shown, as well as verious patterns of ship’s electric 
fittings for use on deck and in the cabins and machin- 

| ery spaces. 


RYDER AND DAvInson. 


| 

| The “ Heliocentric”’ reduction gear, which was 
| shown on the stand of Ryder and Davidson, Kender- 
street, New Cross, S.E. 14, is manufactured by that 
firm under licence from the Central Gear Company, 


Ltd., of Woolwich-road, Charlton, S.E. 7. This gear, 
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the invention of Mr. W. C. Pitter, is claimed to give 
multiple line contact arid, in fact, to have half its 
teeth, or plungers as they may more appropriately be 
called, continually in contact. The ratio in which the 
speed is reduced in any one gear is fixed, but there is 
no restriction as to the ratio which may be selected. 
Single units have already been made giving a ratio of 
60 to 1, but if the overall size can be accommodated, 
there is no reason, we are informed, why ratios of 
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FIG. 64--THE PITTER “HELIOCENTRIC” 


500 or 400 to 1 should not be provided in a single unit. 
By combining two or more units in series, enormous 
reduction ratios can be reached. On the firm’s stand 
an example of three 27-to-1 units in series was shown, 
giving a reduction ratio of 20,000 to 1—that is to 
say, 27% to 1. By similar combinations, seven figure 
ratios could easily be reached without exceeding very 
modest dimensions. 


The gear is illustrated sectionally in Fig. 64. In 

















FIG. 65--“ HELIOCENTRIC’’ REDUCTION GEAR 

Fig. 65 it is shown with the slow-speed end cover 
removed, and in Fig. 66 a view is given of the form 
assumed by the gear when two or more phases are 
combined in one unit. The high-speed shaft A carries 
an excentric B surrounded by a ball bearing. Beyond 
the excentric the high-speed shaft rests within a 
bearing centralised in the low-speed shaft C. To the 
flange of the low-speed shaft, a distance ring D and an 
end plate E are attached. The plate E and its journal 

















FIG. 66--“ HELIOCENTRIC’’ REDUCTION GEAR 

contain two bearings for the high-speed shaft, the 
journal itself being supported in a bearing in the 
surrounding casing. The distance ring D is slotted to 
provide guides for the teeth or plungers F, the ends of 
which engage with a circular rack fixed inside the 
casing. The plungers are moved outwards radially 


as the maximum excentric radius passes beneath 
their ends, and are retracted clear of the rack teeth 
by two retaining rings G formed with lips which engage 
with pins projecting from the ends of the plungers. 
Inspection of Fig. 64 will show that while the fixed 





electric generators, 


rack has nineteen hollows, there are twenty plungers 
engaging with it. In the end section the maximum 
excentric radius is represented as lying beneath the 
central topmost plunger. Assuming that the high- 
speed shaft is rotating anti-clockwise, the plungers to 
the left are advancing outwards into the rack spaces 
and the contact which their ends make with the 
rack teeth will tend to carry the distance ring, and 
with it the slow-speed shaft, round in the anti- 





REDUCTION GEAR- RYDER AND DAVIDSON 


clockwise direction. On the right, the plungers are 
withdrawing from the rack spaces and are not exer- 
cising any driving action. Since each plunger makes 
one complete reciprocation per revolution of the high- 
speed shaft, it follows that in the same time the low- 
speed shaft will make one-nineteenth of a revolution. 
The gear illustrated in Fig. 64 has therefore a ratio 
of 19 to 1. By varying the number of plungers and 
rack teeth different ratios are obtained——Fig. 65 
shows a 48 to 1 gear—and by making the slow-speed 
shaft serve as the high-speed shaft of a second phase, 
the reduction ratio can be squared, and so on, to any 
power without greatly adding to the overall length of 
the gear. 

The racks are made of phosphor bronze, and the 
plungers of case-hardened steel. Although great care 
is taken to give the rack spaces their correct theoretical 
profile at the outset the inventor claims that the gear 
is unique in that any initial inaccuracies are removed 


by wear, and that the longer the gear is run the more | 


efficient does it become. The casing is filled with oil, 
which, being kept in constant circulation, promotes 
smooth and quiet running. 

We are unable to state definitely for what purposes 
the gear has been actually used so far, but we believe 
that in one instance it has been used to operate a time 
switch after a machine has made a given high number 
of revolutions. For that and similar purposes, such 
as the operation of electric signs, electric drills, &c., 
it seems well adapted, but it is not intended only for 
light duties. According to the makers, it is applicable 
to the driving of machines, such as grinding mills, 
hand shearing and punching machines, bending and 
straightening presses, and for use in connection with 
hoisting tackle, conveyors, ventilating fans and other 
plant to which it is advantageous or necessary to 
transmit power at a low rotational speed from a light 
high-speed motor installed in line with the main drive. 


Ruston AND Hornssy, Lp. 


On the stand of Ruston and Hornsby, Ltd., of | 


Lincoln, there was an example of the Ruston patented | 
Thermax boiler, which we illustrate in Fig. 67. | 
It has been designed, we learn, with the object of 
producing a boiler which, whilst retaining the relia- | 
bility of the vertical cross-tube boiler, has the advan- 
tage of a decidedly higher efficiency. Prior to placing 
this new boiler on the market, a Thermax boiler was 
thoroughly tested in the works over a period of nine 
months, during which time. with the exception of 
week-ends, it ran at an overload rating of 30 per cent. 
After examination at the end of this period it was 
found to be in good condition. 

From the elevation and plan drawing we reproduce 
in Fig. 67, it will be seen that, instead of large- 
diameter tubes, tube nests are arranged in a series of 
tiers, and are so placed that the furnace gases are 
broken up and circulated round the tubes on their way 
to the uptake. The inclination of the tubes is stated 
to facilitate circulation and promote easy steaming, 
which is further assisted by the large fire-box heating 
surface.. Accessibility has been kept in mind, and ‘in 
the particular example we illustrate, which is designed 
for a working pressure of 120 lb. per square inch, 
twenty-four solid drawn steel tubes of 2in. external 
diameter are employed. They are expanded into the 
furnace shell, and opposite each nest are placed hand- 
hole doors, which permit the tubes to be inspected 
and cleaned, and at the same time give access to the 
fire-box shell. Thermax boilers are built in eleven 
sizes, varying from 6ft. 9in. high and 2ft. 9in. in 
diameter to 14ft. high and 5ft. 7in. in diameter. 

The oil engine exhibits included two Ruston three- 
cylinder vertical oil engines, coupled to direct-current 
and a small Ruston-Hornsby ; 








pumping set, driven by a petrol-paraffin oil engine. 
The first of the generating sets comprised a three- 
cylinder engine designed for an output of 45 brake 
horse-power, when running at a speed of 450 revolu- 
tions per minute. It drove a 27 to 28-kilowatt 
dynamo constructed by the Sunderland Forge and 
Engineering Company, Ltd. The second example of 
a power and lighting set was a 90 brake horse-power 
three-cylinder oil engine driving through a flexible 
coupling a 60-kilowatt generator built by the Electric 
Construction Company, Ltd. The engines were repre- 
| sentative of the firm’s latest practice, and were capable 
| of running on crude oils or heavy Diesel oils. Using 
such fuels, consumptions of the order of 0-45 lb. per 
brake horse-power hour are obtained with the smaller 
engines, whilst in the case of the larger units fuel 
consumptions as low as 0-38 Ib. of oil per brake horse- 
power hour have, we are informed, been obtained. 
The pumping unit above referred to consisted of a 
paraffin-petrol engine coupled through gearing to a 
| single ram vertical pump designed for an output of 
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FIG. 67—-THE “THERMAX" BOILER RUSTON & HORNSBY 


1700 gallons of water per hour against a total head of 
100ft. The set was so designed that the pump ‘could 
be thrown out of gear and so that, if required, the 
engine could be employed for driving other machinery. 


BoLTon’s SUPERHEATERS. 

The Field tube superheater made by Bolton's 
Superheater and Pipe Works, Ltd., Stockport, 
well known. The latest development by this firm is 
the Bolton-Gray high superheat sectional supérheater, 
in which the method of attaching the elements to 
the headers is a special feature. This is effected by 
flanged spigot and socket type joints held by four 
standard bolts and the joint is made across the whole 
face of the flange. The element joints on the saturated 
and superheat headers are secured separately. This 
superheater is constructed throughout of wrought 
steel and is adaptable to all kinds of boilers, both 
water-tube and Lancashire. When working with the 
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latter final temperatures up to 750 deg. Fah. 
claimed to be obtainable. 
the elements was published in THE ENGINEER of 
October 17th, in connection with the 
Exhibition which was held in Manchester recently. 


Ep. 


We have already referred to the fact that the 
furnace arch shown by the Liptak Company was built 
up over a stoker by Edward Bennis and Co., Ltd., of 
28, Victoria-street, 5.W., and we are now able to give 
an illustration—in Fig. 68—of the stoker itself. 

The stoker, it will be seen, is of the chain grate 
type, but is differentiated from many others of that 


BENNIS AND Co., Lrp. 











are | 
A sectional view of one of | 


Textile 


with halved links, and is specially suitable for use in 
connection with a supply of pre-heated air. It is 


driven by a totally enclosed, worm reduction gear | 


running in an oil bath, which has a safety release 
gear to prevent the machine being damaged if an 
abnormal resistance happens to develop in the furnace. 
This gear includes six changes of speed to accommo- 
date various rates of combustion. 


HoxtmMan Brotruers, Lrp. 


A notable exhibit on the stand of Holman Brothers, | 


Cornwall, was a four-cylinder 
H. S. Hele-Shaw and Mr. T. E. 
This machine 


Ltd., Camborne, 
example of Dr. 
Beacham’s new form of air compressor. 
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FIG. 68 -DEEP-TYPE CHAIN GRATE STOKER ARRANGED FOR USE 


class by the arrangements made for distributing the 
forced draught. It is intended, primarily, for the 
consumption of low-grade fuels, which require a 
careful gradation of the draught over various zones 
of the grate, and the space below the fire bars is con- 
sequently divided up into several compartments—as 
shown in the drawing. All these compartments are 
provided with a supply of forced draught from a 
common duct, and each is fitted with an inlet damper, 
so that the local intensity of the draught can be regu- 
lated at will. The draught is supplied by means of a 
small, high-speed fan, which produces a considerable 
and the air it delivers is used in a large 
injector, set near the boiler, to suck in atmospheric 
air and drive it forward to the furnace. The natural 
result of this arrangement is that the air ducts can 
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pressure, 


























‘THe Exqueer 


FIG. 69— HELE - SHAW - BEACHAM 


be reduced in size very considerably, as compared , 


with the usual low-pressure system, and the fan can 
be put down in any convenient central position. 

A certain proportion of the ashes from the fire must, 
of course, riddle through the chain grate and would 
ultimately choke up the draught passages if there 
were no outlet for them. The floors of the forced 
draught compartments are consequently perforated, 


and these perforations are closed by a comb-like | 


casting. By sliding the comb, so that its spaces 
coincide with the holes in the floor, the ashes can be 
discharged through the lower part of the grate into 
the ashpit below. 

The chain grate itself is of the maker’s deep type, 


FOUR-CYLINDER AIR COMPRESSOR—HOLMAN 


| cylinder walls. 


| excentricity equal to half the piston stroke. 
| floating rings are not attached { in any way either to the | 





represents a development of the Hele-Shaw rotary 
pump produced several years ago and since largely 
used for a variety of purposes. It had been realised 
for some time that the mechanism of that pump could 
also be adopted in an air compressor if certain practical 
difficulties, connected with the lubrication of the parts 
and the sealing of the valve, could be overcome. The 
method of overcoming these difficulties applied in the 
air compressor exhibited was worked out by Mr. T. E. 
Beacham. It has, it is claimed, proved completely 
successful, and as a result it has been found possible 
to construct air compressors to run continuously at 
speeds which are believed to have been regarded 
hitherto as impracticable. 

The compressor is illustrated in Figs. 69 and 70. 
The two low-pressure cylinders C C and the two high- 
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pressure cylinders D D are cast in one unit, which is | 


rotated by the driving shaft. The bearing about which 
the cylinder casting rotates is provided by a central 
valve E fixed at one end to the casing and at the other 
supported in a ball bearing centralised within the end 
of the driving shaft. Each piston has two gudgeon 
pins which extend through slots cut partially down the 


pins are furnished with bushed rollers. These rollers 
rest within floating races or rings F mounted to rotate 
freely on ball bearings about excentrics forming part 
of the casing or of its end cover and having an 
The 


| the gudgeon pin rollers and the excentrics. 


WITH PRE- 


External to the cylinder walls the | 
| pression stages and the two cooling periods and is 


casing or the cylinder casting. As the cylinder castiny 
rotates the floating rings and their ball bearings act 
during one half of a revolution merely as inte: 
mediaries for the transmission of the pressure betwee), 
During 
the other half of the revolution pressure is exerted 
on the rollers by the outer flanges of the floating 
rings. The rotation of the cylinder casting, therefore, 
results in the radial reciprocation of the pistons, th, 
respective reciprocations being equal in amount but 
displaced as regards time. 
Free air enters the system at A through a gau, 

strainer, and passing through a Venturi contraction 
reaches a chamber surrounding the neck of the centra! 




















HEATED AIR -BENNIS 


valve. Thence it passes into the interior of the valve 
and through ports therein into the cylinders. Th« 
valve ports are uncovered by ports in the cylinder 
bottoms. In the case of the low-pressure cylinders the 
latter ports are in the form of truncated cones 
Corresponding truncated extensions on the piston 
faces are provided to enter the ports with the object ot 
reducing the clearance volume. 

The air discharged from the low-pressure cylinders 
is led through a passage inside the central valve to an 
intercooler I, from which it returns through another 
passage in the central valve to ports opening when 
uncovered into the high-pressure cylinders. From the 
high-pressure cylinders the air flows through the final 
cooler Y and is discharged up the pipe B, through an 














FIG. 70—HELE-SHAW-BEACHAM AIR COMPRESSOR 


oil eliminator and out at O. The two coolers and the 
central valve are provided with circulating water 
passages W. 

The feature of the invention is the saturation 
of the incoming air with oil. This oil is supplied by 
the pipe G entering the air inlet at the Venturi con- 
traction and drawing its supply from the foot of the 
easing. The oil remains in the air during the two com- 


removed by the eliminator just before the air is dis- 
charged. This eliminator consists of a baffle plate 
followed by a nest of about 800 vertical wires, each 
1/,,in. in diameter. The oil removed from the air is 
under the final air pressure and is forced down a small- 
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bore pipe, which throttles its pressure to about 30 Ib., 
into the central valve, along which a bore-hole is 
provided for its reception. From this hole the oil 
flows out into three sealing grooves between and 
beyond the low and high-pressure ports. Additional 
passages are provided in order to secure the effective 
lubrication of the gudgeon pins, &c. The oil returns 
to the sump by leakage and is thence drawn up the 





FIG. 71 


pipe G by the Venturi action to enter agai upon the 
‘ yele ol its course. 

It is of interest to note that a non-return valve has 
to be fitted in the discharge in order to prevent the 
machine, should it stopped under load, from 
réversing and draining the receiver. The machine 
illustrated, when run at 1000 revolutions per minute, 
is, we understand, capable of compressing 75 cubic 
feet of air per minute to a pressure of 80 Ib. to 100 Ib. 
Some much larger examples to deal with up to 480 
feet at 750 revolutions per minute are, 
gather, being manufactured, while at the other end of 
the scale we notice that a 14ft. compressor running 
at 3000 revolutions per minute has been supplied to 
the Royal Air Force for intermittent service. It 
claimed for this type of conypressor that, in addition 


be 


cubic we 


Is 


LUCIGRAPH WASHING AND DRYING MACHINE 


means photographic copies of drawings, tracings, 
or documents are made directly on sensitised paper. 
A reversing prism in front of the lens allows the object 
to be copied to be placed horizontally. The machine 
‘exposes ” the print, cuts it off from the roll, and 


develops and fixes it, while any required amount of 
reduction or enlargement can be obtained within the 
limits of the machine. 


The Lucigraph does not super- 
sede the blue printing 
machine, but supplements 
it. If good, clear tracings 
are available it less 
costly to make blue prints 
than Lucigraph prints, but 
the Lucigraph enables 
copies of opaque docu- 
ments, pages of books, &c., 
to be made. An _ = im- 
proved form of the washing 
and drying apparatus has 
recently been introduced 


18 


by the makers. A _ view 
of this machine is given 
in Fig. 71. The moving 


rollers are driven by means 
small self-contained 
electric through a 
worm reduction gear. The 
washing portion is com- 
posed of inner and outer 
tanks made-of galvanised 
iron, and leaving 
this part of the machine 
a squeegee roller removes 
the surface moisture from 
the print. The drying 
portion comprises a drying 
drum of mild steel sheet 
covered with fabric and 
@ main conveyor band of 
cotton duck. This drum 
electrically heated, 
and, having a large drying 
surface, enables prints to 
be dried in one revolution. 
When the work has been 
fed into the machine it 
may be left to take care 
of itself. It is conveyed 
in a zigzag course through 
the tanks by 
means of a conveyor, 
into a box at back of 


of a 
motor 


before 


Is 


washing 
belt 
the 


being finally delivered 


the machine. 


L. 


The firm of L. Gardner and Sons, Ltd., of Patri- 
croft, Manchester, and 115, Queen Victoria-street, 
London, showed a representative group of mdustrial 
and marine oil engines. A prominent exhibit on the 
stand consisted of a four-cylinder marine type oil 
engine, designed for an output of 140 brake horse- 
power when running at a normal speed of 320 revolu- 
tions per minute. Engines of this type, we learned, 
are built in a wide range of sizes up to 300 brake horse- 
fitted with a clutch 
and direct reversing gear, and both the circulating 


GARDNER AND Sons, Lrp. 


power. The model shown was 


water purmp and the bilge pumps were engine driven. 


engine and generator are mounted, it will be seen, 
on @ common bed-plate, and a large fly-wheel, giving 
an equal turning moment and close speed regulation, 
is fitted. The cylinder casing is of box form, and is 
particularly robust in design. In the illustration 
we reproduce the gear casing is removed, so that 
details of the valve gear and the magneto drive can 
Similar lighting sets are built with engine 
outputs up to 124 brake horse-power. 

Another petrol-paraffin oil engine unit which was 
displayed on the stand was a 38 brake horse-power 
four-cylinder engine, designed for 800 revolutions 
per minute normal running speed. It was coupled 
to a Gardner transmission reversing gear. This 
engine is one of the largest of its particular type, 
which is, we understand, largely used for the propul- 
sion of yachts, tugs, lifeboats and other small motor 
craft. Without the reversing gear it may equally 
well be employed for pumping, lighting and other 
industrial services. The larger cold-starting oil 
engines of the horizontal type which form a special 
branch of the firm’s manufactures, were represented 
by the 44 to 47 brake horse-power model-—illustrated 
in Fig. 73. This particular engine is designed for 
a speed of 230 revolutions per minute, and it operates 
the four-stroke cycle, with solid injection. A 
centrifugal type governor controls the fuel pump 
stroke and delivers the precise amount of oil required 
for a given load to the engine cylinder. The timing is 
so arranged that the point of injection relative to the 
combustion stroke is unchanged. The Gardner coim- 
bustion chamber of spherical form, and 
completely water-cooled. A compressed air starting 
system of the piston charging type is fitted. The 
engine is designed to use heavy residual oils ranging 
from refined petroleum up to Taracan oil of 0-95 
specific gravity. Fuel consumptions of @-42 Ib 
to 0-44 1b. of oil per brake horse-power have been 
obtained. The amount of lubricating oil required for 
this engine is, we are informed, less than one-fortieth 
of the fuel consumption. 


be seen. 


on 


is is 


MUSGRAVE AND Sons, Lev. 


Musgrave and Sons, Ltd., of Bolton, were represented 
by a collection of their appliances for steam condensa- 
tion purposes, including the steam ejector, centrifugal 
condensate extraction pumps, ejector air pumps, and 
an instrument called an ejector augmenter. ‘The last- 
mentioned exhibit was specially designed for marine 
purposes in conjunction with the ordinary type of 
reciprocating pump. It enables a more perfect 
vacuum to be maintained in the condenser without 
the necessity of increasing the size of existing recipro- 
cating air pumps and at the expense only of exhaust 
steam, as it operates at a pressure of but 5 lb. per 
square inch. The centrifugal pumps shown are made 
in a number of sizes and have been specially designed 
for extraction purposes on vacuum plant where dry 
air pumps are used. 


Lacy-HULBERT AND Co., Lrp. 


In our description of the Lacy-Hulbert portable air 
in last week’s issue we stated that the 
machine was driven by a 17 horse-power petrol engine. 
The makers have since informed us that, while the 


compressor 


compressor requires only about 17 horse-power to 
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epee 

















FIG. 72- SMALL LIGHTING SET--GARDNER 


to its high-speed qualification, it is exceptionally 
compact, exhibits no vibration, possesses a very high 
volumteric efficiency, and delivers the air at a low 
temperature. 


ALFRED HeErBeERT, Lrv. 


Most of our readers are already familiar with the 
Lucigraph photographic copying machine, which was 
shown by Alfred Herbert, Ltd., Coventry. Bs its 














FIG. 73-47 


The type of engine shown is used both for marine 
propulsion and for auxiliary work. A smaller engine 
of a similar design was also displayed. It was a 
12 horse-power model running at a speed of 550 revo- 
tions, and similar engines are built up to four- 
cylinder units of 48 brake horse-power. Another small 
engine of neat design which we have chosen for illus- 
tration the single-cylinder 3} brake horse-power 
petrol-paraftin lighting set—-hown in 72. The 


Is 


Fig. 72 





B.H.P. COLD STARTING OIL ENGINE-GARDNER 


drive it, the engine actually used is of 28 horse-power 
capacity. This size of engine has been fitted in order 
to provide a good margin of power and hence to ensure 
satisfactory running \at full load for long periods 
without fear of overheating or undue wear and tear. 
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The Swedish-American Motor 
Liner Gripsholm. 
No. IIL* 


LN our two previous articles of November 27th and 
December 4th respectively, illustrated descriptions 
of the new motor liner Gripsholm and her main pro- 
pelling engines were given. In the present article we 
propose to deal briefly with the auxiliary engine-room 
machinery, which includes the Diesel engine-driven 
electric generator sets and air compressor sets, service 
pumps, heating boilers, and boiler auxiliaries. 

The auxiliary engine-room is forward of the main 











FIG. 6-330 KW. GENERATING SET 


engine-room and is separated from it by a main bulk- 
head; access between the two rooms being given by 
two water-tight doors. The main generator and air 
compressor sets are grouped in threes, the centre 
engine coinciding with the centre line of the ship, 
so that ample space is left in the engine-room wings 
for the pumps and the other auxiliary machinery. 
Three electric generator sets are placed near to the 
after bulkhead, which carries the switchboard gallery 

see Figs. 10 and 11 on page 640. The air compressing 
sets are placed forward and in the recess the heating 
boilers are placed. The illustrations which we repro- 
duce on page 640 are typical views in the auxiliary 
engine-room, and Figs. 6 and 7 illustrate the electric 
generator sets and the air compressor sets respec- 


tively. Referring to Fig. 6, it will be seen that the 
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the switchboard supplied by Whipp and Bourne, of 
Castleton, Manchester. The three centre panels are 
the generator panels, whilst to the left are panels 
for the winch motors, thermotank and heating, and 
the lighting and cooking services. To the right of the 
three centre panels are six panels with different 
circuits for the engine-room auxiliary machinery and 
pumps. An interesting feature of the pump controls 
is a pilot light which remains burning as long as the 
particular pump served is in operation. Any failure 
is thus made at once apparent to the attendant. 
The circuit voltage is 220 throughout the ship. 

The engines which drive the three air compressing 
sets are each four-cylinder units, and one of them is 
illustrated in engraving Fig. 7. Each engine is rated 
at 700 brake horse-power at a normal running speed 
at 170 revolutions per minute, while the air com- 
pressors are twin inverted three-stage machines with 
large intercoolers. Each the air compressor 
engines is furnished with an electric turning motor. 

One air has sufficient capacity to 
supply compressed air for one main engine, and 
consequently only two sets will be required in opera- 
tion when the vessel is under way, whereas the third 
The compressors 


of 


compress r 


set will serve as a standby unit. 
also act as mancuvring compressors and supply the 
air required when entering harbour or at other times 
when the engines require to be started and stopped 
frequently. The four main starting receivers are of 
cylindrical form and are placed in pairs on either side 
of the auxiliary engine-room. There are also two other 
air compressing sets, a small electrically driven three- 
stage Burmeister and Wain air compressor, and a still 
smaller emergency set. 

The auxiliary Diesel engines are all fitted with 
engine-driven lubricating oil pumps, but the cooling 
water for the cylinder covers and jackets is furnished 
by two electrically driven salt water pumps running 
at a speed of 1000 revolutions per minute. Only one 
pump is required in actual service and the other 
serves as a standby, arrangements being made for 
these pumps to act as fire or sanitary pumps at about 
14 Ib. per square inch pressure if so required. 

Referring to the lubricating oil and the fuel oil 
supply circuits, we may mention that four De Laval 
centrifugal are fitted in the auxiliary 
engine-room. 
120 gallons of oil per hour, and the arrangements are 


separators 





| 
| Line, marks a further step in marine oil engine pro- 





such that oil can be continuously purified and sup- | 


plied to any of the auxiliary engines or compressors. 


hours’ supply of fuel oil. Oil from the settling tanks 


is passed through double filters to the engines. 


made by Sir W. G. Armstrong, Whitworth and ( 
Ltd., each of which has 1320 square feet of heatiny 
surface, the furnaces being fitted with Clyde oil fue! 
burners working on the closed stokehold system. 
The necessary air for combustion is supplied by a 
motor driven fan placed in the auxiliary engin 
room, whilst the oil burning apparatus is arranged in 
two self-contained units. A condenser with 
square feet of surface and independent air and cir 
lating pumps is fitted for the steam drainage syste: 
connected with the thermotank heating installation 
Two Weir steam-driven feed pumps and a 30-t 
evaporator complete the boiler-room auxiliari: 
In the auxiliary engine-room is a complete set 
Pneumacator tank gauges supplied by Kelvi: 
Bottomley and Baird, Ltd., of Glasgow. This equi) 
ment serves twenty-eight oi! fuel tanks and it 
fitted with alarm devices which notify the attenda: 
when the tanks are approaching a full conditio 
Reference may also be made to the well-plann 
workshops arranged one in the main engine-room an 
the other in the auxiliary engine-room. Each wor! 
shop is large in size and is equipped with electrical! 
driven machine tools. 

The following are some of the machinery weight 
of the installation : 


500 


Tons 
1030 
210 
260 
ow 
bea 


Two main engines 
Three Diesel-electric 
Three Diesel compressor sets 
Engine-room Diesel auxiliarie 
Air receiver, silencer, &c. 
Spare parts and tools 


generators 


Approximate total weight .. 1750 


The motor liner Gripsholm, of the Swedish-America: 
gress and one which has been achieved by the friendly 
co-operation of the shipbuilders, Sir W. G. Armstrong, 
Whitworth and Co., Ltd., and the designers and 
builders of the engines, Messrs. Burmeister and Wain, 
of Copenhagen. The Gripsholm left Gothenburg on 
November 21st and she arrived in New York on th« 
30th of the same month, thus completing her maiden 
voyage in a little over the scheduled time of about 
eight and a-half days. 

In concluding these articles, we would express our 


. : | indebtedness to both the owners and the builders for 
Each separator is designed to deal with | 


the particulars supplied and the facilities given to us 
to inspect the ship, whilst mention should be made of 
the excellent interior photographs of the maim engines 


‘ . | and auxiliary machinery, which were specially taken 
As regards fuel, two settling tanks are arranged in | 
the engine-room hatch, each of which carries a twelve | 


The | 


oil fuel supply pump and transfer pumps are similar to | 
those used for the main engines and are designed for | 


150 tons of oil fuel per hour. 


SERVICE Pumps AND HEATING BorLerRs. 


Timothy 


The two views Figs. 8 and 9 reproduced on page | 


640 show main groups of service pumps. At the after 


end of the engine-room are arranged three 








FIG. 7 


engines driving the electric generating sets are of the 
standard Burmeister and Wain pattern with square 
cylinder covers and the other characteristic features 
of the firm’s new design. They are each designed for 
@ contimuous output of 500 brake horse-power w hen 
running at the moderately low speed of 200 revolu- 
tions per minute. Each engine is coupled direct to a 
330-kilowatt, 220-volt Thrige direct-current generator. 
In normal service at sea two generating sets will be, 
are given to understand, more than sufficient to 
supply the lighting and power load of the ship. 

The view reproduced. in Fig. 11 on page 640 shows 

* No. II. appeared December 4th. 
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700 B.H.P. DIESEL - DRIVEN AIR COMPRESSOR SET 


water pumps which are of the Drysdale Centrex 
type, each designed for an output of 75 tons of water 
per hour. Similar pumps by the same makers are 
used for the sanitary and general services, four 
Drysdale Centrex pumps, each of 200 tons capacity 
per hour, 
pumps were supplied by G. and J. Weir, Ltd., of 
Cathcart, and comprise two 250-ton motor-driven 
ballast pumps and two 150-ton electrically driven 
bilge pumps. Other pumps shown in the foreground 
of Fig. 8 are the fuel transfer pumps already men- 
tioned. 

There are two cylindrical 


multitubular boilers 


| important 


for the builders Bedford, Lemere and Co., 


London. 


by 


Hackworth and Shildon. 


THe part that Shildon played in the coming of the loco 
motive steam engine is well knuwn to all who follow th« 


history of that fascinating subject. But Shildon is a 


fresh little grieved that it was not permitted to play a mor: 


TE LO OE LE Cs 


STATUE OF TIMOTHY HACKWORTH 


part in the Railway Centenary Celebrations, 
and on Saturday last, December 5th, it held a celebration 


of its own, when a tablet on the Masons Arms railway 


| offices and a bronze statue of Timothy Hackworth were 


unveiled. The tablet, which contains the following words, 


being installed. The main ballast and bilge | was provided by the London and North-Eastern Railway 


Company :—‘‘ From Shildon, near this site, the Stockton 
and Darlington Railway Company, on the 27th September, 
1825, ran the first passenger train drawn by a steam 
engine.” The statue, which has been erected by public 
subscription, is illustrated herewith. It cost about £800, 
and to Mr. Middleton Turnbull and Mr. F. F. Bainbridge 
every credit is due for the energy they displayed in the 
execution of a schemie to do honour to a famous engineer, 
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The Public Works, Roads and 
Transport Exhibition. 
No. III.* 


THe principal exhibit on the stand of Millars’ 
Machinery Company, Ltd., of Pinner’s Hall, London, 
K.C. 2, was a portable 8 to 10 tons per hour asphalt 
plant. This plant, though obviously of rigid and sub- 

tantial design, is readily portable on its own wheels, 
is is shown by the fact that it was taken from the 
Bishop’s Stortford works of the company to the Royal 
\gricultural Hall, and was erected on the stand, ready 
to run, in twelve hours. It embodies many special 
features, which are the outcome of the company’s 
extensive experience in the building and operation of 
isphalt plant; the firm, may say, began the 
manufacture of an all-British machine between three 
ind four years ago. The feature to which attention 
is drawn as being of first importance is the high 
thermal efficiency of the drying and heating arrange- 
ments, which include the complete lining of the 
and dryer casing with non-conducting 
material, which is claimed practically to eliminate 
radiation losses. The rotary drying drum, which is 
entirely in the furnace casing, 
also fitted with specially designed lifting bars that 
said to the material treated 
through the hot gases far more efficiently than the 
usual angle iron lifters. A plant identical with that 
exhibited is shown in Fig. 18. 

On being discharged from the drum, the dried and 
heated materials pass up a hot el at will, 


we 


iurnace 


almost enclosed 


1s 


are cascade being 


vator and, 


before the furnace has reached a sufficiently high 
temperature to handle cold wet material. We under- 
stand that, on actual contract work, it has been found 
that, by that method, mixing can be begun at least 
one hour sooner each day than if a start were made 
on undried material, while, of course, heat, that would 
otherwise be wasted at the end of a day’s run, is usefully 
employed. : ; 

Another special feature of this plant is that it has 
two separate mixers, one having a single paddle shaft 
for mixing coarse aggregates, and ihe other, which is 
fitted with two paddle shafts, for fine aggregates. 
The advantage of having two mixers is that a coarse- 
graded aggregate, such as a binder mix, may be made, 
say, in the morning, and a sheet asphalt mix made in 
the afternoon, without alteration to the mixer blades, 
as is, of course, necessary in plants with only one 
mixer. The dried aggregates can be turned into one 
the other at will by the movement 
of a lever. The single shaft mixer can also handle 
a full batch of coarse aggregate, whereas, in a 
double shaft mixer, the batch of material 
may have to be reduced in weight, owing to the high 
speed at which the paddles are run. Messrs. Millars 
maintain that wear on mixers is cut down enormously 
when coarse aggregates are handled in a single shaft 
mixer. 


or mixer 


coarse 


The discharge height of this plant allows 7ft. 6in. 
of clear head the mixers for carts or 
lorries to draw in without the necessity of lifting up 
any part of it. All the materials used are weighed 
before passing to the mixer. The bitumen is handled 
by means of a pump which circulates it throughout 
the day, and it is drawn off into the weigh-bucket 


room under 














FIG. 18 -8-10 TON-PER-HOUR ASPHALT 


can be clischarged (7) imto a sereen for separating fine 
and coarse materials and thence to storage bms ; or (6) 
by setting a by-pass, direct into the storage bins ; or (c) 
alternatively, they can be diverted to a return chute 
which takes them back to the feed end of the chute. 
This latter provision is distinctly useful, because by 
means of it the operator can control the quantity and 
the temperature of the material going into his storage 
bins. For example, the first thing in the morning 
on starting up with cold and wet material, the latter 
can be returned by the chute and passed again and 
again through the heater until the correct tempera- 


ture is recorded. The return chute is then closed 
and the material delivered into the storage bins 
either direct or vid the screens. This procedure 


eliminates the necessity of dropping several loads of 
over, or under, heated material through the mixer and 
of removing it by hand from under the platform. 
The return chute, it is pointed out, has another 
useful function in that, as it is always necessary, in 
practice, to close down the mixing plant at least 1} 
hours before work ceases on the road, because the 
operations of spreading and rolling have to be carried 
out after the asphalt has been delivered from the 
mixer, the dryer can still be employed usefully. 
When at 4 p.m., say, the last load of mixture leaves 
the plant for the road, the furnace and dryer are still 
hot, and that store of heat would be wasted if opera 
tions were entirely stopped. By diverting the heated 
material to the return chute, the plant can be run 
till, say, 5.30 p-m., presumably without further firing, 
and the material dried and heated during the inter- 
vening hour and a half may be dumped at the feed 
end of the plant ready for the next morning. By 
covering the heap with a tarpaulin it-remains dry, 
and on the following day it can be fed into the machine 
** No. Il. appeared December 4th. 





PLANT -MILLARS’ MACHINERY COMPANY 


as and when required by means of a two-way valve, 
which is operated from the mixer platform. 

The makers inform us that 10-ton 
plants operating m Holland has been turning out 
110 tons of * Topeka ” mix as a daily average over a 
long period on a fuel consumption of less than 0-6 per 
cent. of fuel consumed of weight of material treated. 

On the Millars stand there were also a 4L 
‘* Jaeger ” concrete mixer, which has a batch capa- 
city of 7 cubic feet unmixed and of 4} cubic feet 
mixed, and an average daily output of from 40 to 50 
cubic yards ; and a * Tructractor ”’ for the handling 
of materials, such as concrete, sand, stone, asnes, 
&c.. which is fitted with an automatic end or side 
dumping body. With this vehicle the load is dumped 
and the hopper recovered by the driver without dis- 
mounting, and it has a hopper capacity of 30 cubic 
feet. There was also a concrete cart with steel hoppers 
and a single diaphragm pump, which is a portable 
self-contained unit, gear-driven from a petrol engine. 
It is intended for pumping water from excavations 
or trenches, and standard models have a capacity of 
from 6000 and 12,000 gallons per hour. 

At nearly every Exhibition at which it has a stand, 
Winget (1924), Ltd., of Winget House, Grosvenor- 
gardens, London, 8.W. 1, manages to have something 
new On the present occasion it had a fine 
display, among which were several novelties, but 
before going on to speak of them, we may mention 
first a beautifully made working model of one of this 
firm’s asphalt mixing plants, such as we illustrated 
and described in our issue of March 23rd, 1923. The 
machinery of the model was being revolved and an 
excellent ‘idea of-a full-sized plant in operation was 
conveyed to the onlooker. 

The novelties chiefly consist of improvements and 


one of their 8 


to show. 


developments all tending to make the machines more 
efficient and more easily operated. One quite simple 
thing, really, which has recently been patented has 
made a very considerable improvement. It is in 
connection with the mould box for making concrete 
blocks and slabs, and it was shown applied to several 
machines. By hinging the two end doors to the back 
door, and the front door to the base plate, and by 
connecting all of them together by means of a simple 
but ingenious link motion, the box can be opened or 
closed by the aid of one single handle. By this device 
the speed of operation has been materially increased, 
and it is no longer necessary to fit the pallet into the 
mould accurately. It is simply put on the base and 
the closing of the mould causes it to take up its proper 
position. 

Another improvement which we noticed was the 
addition to the No. 3 automatic slab-making machine 
of a device to prevent the head from being operated 
until it is directly over the centre of the mould box. 
The device is in the form of a lock on the clutch pedal, 
which is only released so that the clutch can be dis- 
engaged when the ram is in the correct operating 
position. 

Still another improvement 
firm’s No. 2 pressure block-making machine, in which 
the pressure is applied by a hand wheel and toggle 
arrangement which is so designed that the furthe: 
turning of the hand wheel beyond a certain point 
only tends to relieve the pressure, so that it is im 
possible for the operator to injure the mechanism. 
That particular attribute is, of course, not new. We 
have described it in connection with earlier models of 
the same type of machine. In what is known as the 
1926 model, however, there have been two imnova 
tions, as well as the new type of mould box. They are 
(a) that by the addition of a specially constructed 
worm-driven head the pressure that can be applied 
to the block has been increased to 10 tons ; and (6) 
that the hand wheel is now placed at the side instead 
of at the back of the machine, which permits of greater 
speed of operation. 

The latest addition to the firm’s crushing and 
screening plant is a combined unit for dealing with 
clinker. It was shown in operation. The clinker is 
first charged on to a grizzly or jigging screen, which 
lets through all material of jin. and under, and passes 
on what is rejected to a set of crushing rolls. The 
small material is thus prevented from choking the 
rolls, but is led to the discharge from the latter, so 
that the sifted material added to the crushed 
material coming from the rolls. The output 
stated to vary from 3 to 10 cubic yards per how 
between the two sizes of rolls, namely the “OO” 
and the “‘OO Junior,” according to the type of 
material dealt with. 


was to be seen in the 
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This firm’s semi-spiral wet concrete mixer, 1926 
model, of which a 44 cubic foot—mixed—size was 
exhibited, also embodied some new features. It has 


a large diameter, but narrow width, drum, and it is 
claimed that (a) the materials are mixed together 
under a maximum of agitation; (b) the materials 
are confined in their fall over the blade to a limited 
width, but are given a very big fall, which prevents 
the separation of the fine from the coarse particles 
and ensures a perfect pouring of the whole of the 
ingredients into the centre of the agitator; (c) 
a much larger opening at the feeding side of the drum 
allows the material to run freely from the elevating 
hopper into the deep diameter of the revolving 
agitator, so that there is no waiting for the material 
to run out of the hopper; and (d) a large diameter, 
narrow drum permits of the discharge chute being 
introduced into the heart of the mix with tmstan- 
taneous effect. 

The output of this machine is from 4 to 6 cubic 
Its overall measurements are : 
breadth, skip up, 5ft. 10im., skip 
down, 7ft. 3in.; height, 7ft. 9in. The height from the 
ground to the discharge chute is 2ft. 5in. Its weight 
is 364 cwt., and it takes a 34 horse-power engine to 
drive it. 

Reavell and Co., Ltd., of Ipswich, showed, amongst 
other things, portable air compressors of various types. 
One of them, a particularly neat little plant, is illus- 
trated in Fig. 19. It was first produced to meet the 
requirements of the engineers of a large tramway 
undertaking, for a portable plant which could take 
its power from overhead trolley wires and supply 
sufficient air for operating a concrete breaker, so as 
to enable track repairs to be effected as quickly as 
possible with a minimum of interference with the 
traftic. We gather that the first set supplied was found 
to be so effective that the tramway undertaking, for 
which the original machine was designed, now has 
over thirty a similar kind in constant 
The work on which they are employed is the supplying 
of compressed air to breakers for cutting away the 
concrete in which the tram rails are embedded,‘so that 


yards per hour. 
Length, 8ft. 9in.; 


sets of use. 


defective lengths can be removed or a sunken piece 
of track raised and levelled. The makers claim that, 
with the help of it, a single operator can do the work 
of a gang of six or seven men with hammer and chisel 
and that, not only is the work done more effectively, 
but interference with the running of the tramcars 
is much reduced. They assure us that in many cases 
it is possible, by the use of this machine, to open up & 
length of track each day, and make everything good by 





developments of previously invented machines, these 


nightfall, which, as they point out, would be im- 
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if the old-fashioned hand method were | 
employed. 
In the design of the plant, much thought was | 
exercised to produce an entirely foolproof unit, which, 
in addition to being efficient and reliable, would 
require &@ minimum of attention and could be operated 
by the navvy using the concrete breaker. It com- 
prises a two-cylinder unjacketed compressor driven 
through gears by a totally enclosed motor, which is 
specially arranged for bolting up to the compressor, 
so as to form a complete unit in which the gearing is 
enclosed. The composite unit is mounted above a 
small air receiver by means of brackets, which also 
earry four steel wheels, two of which are on a swivel- 
ling axle. Two connections for pneumatic hose are 
made to the receiver, for, when working in soft con- 
crete, the plant will keep two breakers supplied with 
air, though actually it is intended to furnish an 
ample volume of air for one breaker working under 


possible 














FIG. 19—-PORTABLE AIR COMPRESSOR 


the heaviest conditions. The cylinders of the com 
pressor are 6m. in diameter by 4im. stroke, and the 
working pressure is 80 lb. per square inch at 575 
revolutions per minute. The motor is of the *‘ Emcol” 
totally-enclosed type, and is designed to develop 13 
horse-power. It is series wound, and furnished with 
a special air-cooling arrangement to enable it to run 
at full load for lengthened periods. The gears between 
it and the compressor are totally enclosed and run in 
oil. The compressor has an unloading device, and, 
as soon as the pressure in the receiver rises to a pre- 
determined value, the plant runs light until there is a 
further demand for air, when it at once starts com- 
pressing again. 

Current tor operating the motor is obtained from 
the overhead trolley wires in such a way that the 
tramway service is not intertered with. An upright 
bamboo pole is secured to the plant, and has hinged 
to its top a further pole, the longer end of which is 
furnished with a copper plate bent round so that it 
can pass under and embrace the trolley wire. The 
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FIG. 20—REAVELL COMPRESSOR ON FORDSON TRACTOR 


shorter end of the hinged pole is connected to the 
base of the upright pole by means of a hook and 
chain with a strong spring inserted in its length, the 
spring having the effect of bringing the bent copper 
plate into good metallic connection with the trolley 
wire. <A cable is led down from the plate to the motor 
switch. The weight of the complete plant is only 15 
cwt., so that the unit can be easily moved about or 
hoisted on to a lorry for conveyance to the place where 
it has to work. 

Another interesting exhibit the Reavell stand 
was one of the firm’s compressor sets mounted on a 

Fordson” tractor. It illustrated in Fig. 20. 
‘The tractor is a standard article and can be supplied 
either with steel wheels, as shown in the illustration, 
for use at home or abroad in roadless districts, or 
mounted on rubber-tired wheels. Two sizes of com- 
pressor can be fitted to this size of tractor, but only 
one was exhibited. Both types of compressor are 
unjacketed machines of two-cylinder vertical single- 
acting construction. The drive is taken from the 
pulley provided on the tractor to a belt fly-wheel on 


on 


Is 


the compressor. There is also a fixed jockey pulley 


|} mounted on the frame, and the belt tension can be 


adjusted by means of slide rails and tightening screws 
fitted to the platform on the lines of the ordinary 
belt-tightening device. The actual combined plant 
shown will, we are informed, run a heavy concrete 
breaker continuously, or it will run two breakers on 
light duty, while the larger compressor will supply 
sufficient air for two heavy concrete breakers. For 
work abroad jack hammers may be substituted for 
concrete breakers and the plant is, Messrs. Reavell 
point out, extremely useful for penetrating country 
which has only tracks or may be without roads at all. 
Unjacketed compressors are recommended with 
these sets, though air-cooled compressors can be 
fitted, but the latter mean the complication of a 
further radiator because the radiator fitted to the 
** Fordson ” is not of sufficient capacity to cool both 
engine and compressor when working on load. On 








FOR TRAMWAY REPAIRS -REAVELL 


the other hand, the unjacketed type is, we are 
assured, giving every satisfactiou, and since the com- 
pressor works quite close to the job, the efficiency of 
the compressor, and of the pneumatic tools, is very 
little affected by the fact that the temperature is some- 
what higher than would occur with a water-jacketed 
machine. Among the advantages claimed for this 
form of plant are that it can be driven under its own 
power to the site of operation and immediately put to 
work, and that it is as cheap, or cheaper, than an 
ordinary portable set of the same capacity, which ha= 
to be towed to its job. The tractor has a towing 
bracket at the rear, and can be used in the ordinary 
way for towing a trailer. 

Wallis and Steevens, Ltd., of Basingstoke, showed 
two of their ‘“* Advance ” road rollers—a 6-ton and 
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FIG. 21--SCARIFIER ATTACHMENT WALLIS AND STEEVENS 


a 10-ton. Our readers are familiar with the design 
of these rollers, so that no deseription is called for in 
the present instance, but in the case of the heavier 
roller there was a distinct novelty in the fact that it 
was fitted with a novel arrangement for scarifying. 
It is illustrated in Fig. 21, and by means of it, it is 
possible to scarify over the full width of a roadway 
without altering the direction of the roller. Thé idea 
is quite simple. As will be observed, it consists of a 
stout bar of forged steel, which is carried and can be 
rotated in two bearings in a forked casting that is 


rigidly attached to the rear of the frame of the rolle: 
centrally between the two hind wheels. The ends of thy 
bar are squared for the reception of the scarifier tin: 
holders, one at each end of the bar, and it will b. 
observed that the length of the squared portions i 
sufficient to permit of adjustment in the horizonta! 
positions of the tine holders. A feature of the arrang: 
ment is that the scarifier can be put into and out o/ 
operation by means of a toggle joint arrangement 
which is worked by a lever, either from the driver’ 
platform or from the ground, and which has th. 
effect of rotating the bar through an angle sufficien: 
to lift the tines well clear of the road when it is de 
sired to keep them above the surface. The toggl 
joint arrangement prevents the tines from bein, 
forced up when they are at work. Several claims ar 
made tor this arrangement, among which is that it i 
extremely rigid and that the entry of the tines int 
the ground is automatic, no screws or gears bein 
required to effect it. 

Sir W. G. Armstrong, Whitworth and Co., 
Openshaw Works, Manchester, had a very 
show, including two steam road rollers, a 4 to 5-ton 
j per hour drying and mixing plant for tar-macadan 

and asphalt, a bitumen boiler, a combined spraying 
and gritting machine, a portable air compressor, and 
a large number of tools suitable for road breaking 
&ec. All of them, have been previous) 
described, and are well known. There was, 
one small tool which is new, and which is as ingeniou 
jas it is simple and handy. It was a pair of plier 
|for making air-tight connections on hose couplings 
and it is quite worthy of a few words of description 
It is illustrated in Fig. 22, and its action will be readily 
understood. Imagine a piece of iron wire, No. 16 
gauge or so, some I5in. long, and bent more or les 
into the form of a hairpin, but with two right angles 
instead of the usual curve. Then imagine the ends 
of the wires bent round the hose and threaded throug! 
the loop of the “hairpin ”’ so as to make a doubl 
hoop round the connection which it is desired to make 
tight. The small slot seen in the bottom jaw of th: 
pliers is then made to engage with the small length of 
wire coming between the two right angles of the loop, 
and one of the loose ends of the wire is laid in the 
slot in the pivot pin of the pliers, while the othe: 
loose end is laid in a corresponding slot at the other 
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FIG, 22--PLIERS FOR MAKING HOSE JOINTS 


end of the pivot. The two handles of the pliers are 
then pressed together, and allowed to spring apart 
again several times, with the result that by means of 
a clever spring-operated double ratchet and paw! 
arrangement inside the hinge box, the pivot pi is 
made to revolve by steps, each step representing a 
pressing and releasing of the handles. The ends of the 
wire are in this way made to coil themwelves round the 
pin, and since there is purchase by reason of the slot 
in the lower jaw engaging with the loop in the wire, 
the two hoops of wire are made to press tightly round 
the hose, so that a satisfactory air-tight jomt is 
formed. When it is judged that sufficient tension on 
the wires has been brought about, the pliers are 
revolved through a small angle with the loop in the 
jaw slot as a centre, so that the ends of the wire are 
bent and made to embrace the loop sufficiently tightly 
to prevent slipping. The pliers are then disengaged, 
any unnecessary length of wire cut off by the cutters 
formed in the pliers, and the ends hammered down. 
We have not space to describe the mechanism inside 
the hinge box, but can only say that it is well designed 
and beautifully made. It only takes a few seconds 
to make a joint. 

In addition to examples of different applications of 
‘** Universal ’ and “‘ Simplex ”’ steel sheet piling, the 
British Steel Piling Company, Ltd., of 54a, Parlia- 
ment-street, London, 8.W. 1, showed several concrete 
mixers, and a model of a pile-driving plant complete 
with a McKiernan-Terry piling hammer, operated by 
compressed air. 

A novelty applied to one of the concrete mixers 
was a mechanism for vibrating the feed hopper as it is 
discharging the mixture of aggregate and cement 
into the mixing barrel. With this device there is no 
difficulty whatever in ensuring that the whole of the 
contents of the hopper is transferred to the barrel, 
and no shovelling or scraping is necessary. 

With the model pile driver a demonstration was 
given of the operation of casting “ Zenith’ Vibro 
concrete piles in situ. The plant, ot which the model 
exhibited was a replica on a small scale, consists of o 
pile-driving frame and a I6in. diameter hollow 
tube, provided with an enlarged ramming end, 
17in. in diameter. This tube, which is furnished with 
an iron shoe, 17}in. in diameter, at its entering end, 
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is placed upon the spot the pile is to occupy, and is 
driven by a 2-ton hammer—which is convertible 
into an extractor—to the required depth—-see the left- 
hand view in Fig 23. The cavity formed in the ground 
is of the same diameter as the shoe, namely 17}in. 
When the tube is withdrawn, the shoe, being loose, 
is left at the bottom of the hole and forms the foot 
of the concrete pile. Before extracting the steel 
tube by steam hammer action, the tube itselt is 
completely filled with a fairly stiff mixture of con- 
crete. The operation of forming the pile is illustrated 
in the right-hand view in Fig. 23. The tube is with- 
drawn by means of the hammer cylinder and links 
ittached to itshead. As it is hauled out, an up and 
‘lown vibratory motion at the rate of some eighty 
trokes per minute is imparted to it, with the result 
that the concrete cannot remain in the tube, but is 
forced out of it and is tamped downwards and out- 
wards by the hammering action of the enlarged end 
of the tube. In this way the concrete is forced hard 
against the face of the cavity, and the pile is soil 
upported throughout its length. There is no waste 
of material, for only sufficient to bring the pile head 
to the exact level required need be put into the tube. 
If it be desired to employ reinforcement the necessary 
rods are placed in the tube, after the latter has been 
driven and before the concrete is poured into it. 


A large number of claims are made for this system | 


of constructing concrete piles. Some of them are as 
follows :—(a) It is economical, and with it founda- 
tions can be formed at a cost quite 50 per cent. below 
that incurred for foundations constructed with 
pre - cast piles ; (6) it is rapid, for with it a 40ft. 
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FIG. 23--DIAGRAM SHOWING FORMATION OF “VIBRO” 


PILES 


pile can be completed in one hour; (¢) voids are 
impossible, every pile being a perfect column of 
compressed, solid concrete ; (d) piles from 10ft. to 
75ft. in length can be formed, and, owing to the method 
of casting them, they fit the holes they occupy per- 
fectly ; (e) the bearing capacity of “ Vibro” piles 
is 50 per cent. greater than that of any other tube- 
formed pile ; (f) from eight to fifteen piles a day can 
be completely installed ; (g) it is the only system in 
which a medium or dry “‘mix”’ can be employed. These 
claims are, of course, those made by the company. 
We have not ourselves had an opportunity of sub- 
stantiating them. The system, however, appears to 
us to be perfectly sound in principle, and as evidence 
that it actually is so, we may say that it was adopted 
for the Lea Valley Viaduct, which spans the Lea 
Marshes. On this work reinforced piles were used 
and some nineteen or twenty of them were completed 
in one day, or considerably faster than the rate claimed 
above. Another recently completed work for which 
they were employed was the formation of the founda- 
tion tor a new 500,000 cubic feet three-lift gas holder 
tor the Troon Corporation. For this work 152 piles 
of lengths varying from 20ft. to 30ft. were used. 
John Fowler and Co. (Leeds), Ltd., had an excellent 
exhibit comprising among other things a 10-ton steam 
roller, a compound road spraying, re-surfacing and 
gritting plant, and a 6—7-ton steam three-way tipping 
wagon. All were of this firm’s excellent standard 
patterns, but they displayed no particular novelties. 
There was, however, a model of a novelty in the form 
of @ machine designed accurately to stretch drawn 
steel wire or rods of any section for concrete rein- 
forcement. This machine, which has been patented 


of Westminster Chambers, 28, East-parade, Leeds, 
is being made by Messrs. Fowlers. It has recently 
been employed for placing the reinforcement in road- 
ways for the Leeds Corporation, and it is illustrated 
in Figs. 24 and 25, the first of which shows it at work 
at Leeds and from which its construction and opera- 
tion will be readily understood. With it, plain drawn 


steel wire or mild steel rods of any section can be 
used for road reinforcement, and stretched tightly 
at the required height, so that concrete can be laid 
above and below it without disturbing the position 
The apparatus consists of two com 


of the wires. 








FIG. 24--THE LIVERSEDGE REINFORCEMENT - PLACING 


pound girders, which grip the wires or rods at both 
ends, the pressure being applied by set screws. One 
girder is fastened by holdfasts in the ground, while 
the other is pulled by a special machine to give the 
necessary tension in the wires. We gather that an 
initial stress of about 400 Ib. per square inch is put on. 
With a single machine a width of 20ft. can, so we 
understand, be reinforced in this way at one setting, 
the length done at one time being dependent on the 
conditions of concreting and convenience of work. 
After the first setting only one girder is employed 
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FIG. 25--DIAGRAM OF REINFORCEMENT-PLACING MACHINE 


the wires are firmly held in the previously laid con- 
crete, and the next lot of wires can be attached to 
their ends, so that a continuous bed of reinforcement 
fabric is formed. When the full width of a rod is to 
be concreted at one time, two or more tensioning 
machines can be used, side by side in the road itself 
or one machine can be fixed at each side of the road, 
with a special girder spanning the whole width 


between them. 
The use of the machine 1s not confined to the plac- 
ing of reinforcement for road making, for steel rods 





by Mr, John W. Liversedge, of Reinforcements, Ltd., 


or any sectional material for bridges, floors or other 


reinforced concrete structures can be held in position 
and stretched taut just as are wires. Lateral and 
longitudinal spacing can be varied to meet different 
conditions, and both single and double reinforcement 
can be laid by the machine. In the latter case the 
tension holds the two layers of wire at the right 
distance from each other without the need of any 
diagonal wires or spacers. 

-In addition to the tensioning machine and the 
girders, a special movable carrier for the rolls of 
unused wire can be provided. This carrier keeps 
the wire clean and allows the longitudinal reinforce- 





MACHINE IN OPERATION—JOHN FOWLER AND 060. 


ment to be made without breaking off the wires 
between sections. Two or more roller drums are 


mounted on the machine, according to the number of 
wires in use, and ratchet gear is fitted on each for 
giving a preliminary tension to the wire while fixing 
it in the girder. 

The following wide claims are made for this machine 

(a) Ordinary steel wire or rods bought in the open 
market can be employed, and there is no need to 
use proprietary fabrics; (6b) the reinforcement 
easy to handle, and can be laid throughout by un- 
skilled labour under a foreman’s supervision ; (c) 
for double reinforcement no diagonal members or 
spacers are required to hold the material in position ; 
(d) every ounce of steel does useful work in carrying 
the loading stresses ; (e) the machine enables fabric 
to be woven to meet requirements ; (f) the reinforce- 
ment is accurately laid and stretched at the right 
depth to give the greatest efficiency ; (g) the wiring 
can be spaced exactly to suit the conditions of load- 
ing and any specification ; (h) no overlapping in the 
reinforcement is necessary, each length is jointed to 
the previous one and then stretched, so that an un- 
interrupted layer of material is obtained; and (7) 
curves can be laid without waste of material or over- 
lapping. 

A wide range of pumps was shown by the Pulso- 


18 


meter Engineering Company, Ltd., of Reading, 
including a 5in. “Stereophagus”’ pump, a 6in 
“ Flexala”’ rubber-lined pump for dealing with 


sewage and other liquids containing grit, and a neat 
little portable pumping set consisting of a centri- 
fugal pump coupled to a “ Hamworthy” engine. 
All the machines, however, were of the company’s 
standard types, and did not appear to embody any- 
thing specially novel. The same may be said of 
Tangyes Ltd., of Birmingham, who had an effective 
exhibit of steam, petrol and heavy oil engines, and 
numerous pumps of different types, pulley blocks 
and lifting jacks. In fact, it was a typical Tangye 
exhibit ; but all the machines, &c., appeared to be 
of this firm’s well-known designs and construction, 
which are too well known to call for special descrip- 
tion at the present time. 

On the stand of Aveling and Porter, Ltd., of 
Rochester, there were examples of the firm’s steam 
road rollers, one of some 12 tons weight, and another 
of about 10 tons empty. We noticed, however, that 
both had boilers of the Belpaire type and thaf they 
were fitted with piston valves instead of the usual 
flat valves. Both rollers had scarifiers of the Price 
patented resilient type, the heavier roller having 
three tines and the lighter two tines. The scarifier 
is arranged on the right-hand side of the tender, 
while on the left-hand side of the larger roller there 
is a Brown and Snodin patented roadside excavator, 
which is an appliance specially designed for cutting 
away roadside waste and for excavating below road- 
side level for foundation work. In arrangement it is 
not unlike a plough, for it has a coulter knife and 4 
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curved share to remove the material cut away. 
is stated that at one operation it will cut away road- 


side waste 18in. wide and up to 2ft. high, at the rate of | 
arranged for the workers’ convenience. 


30 lineal yards per minute. It can, as just mentioned, 
be adjusted to excavate below road level, and when 
the roadside waste is not more than 18in. above road 
level, the two operations of removing it and excavat- 
ing can be carried out simultaneously. By the use of 
this appliance the usual pick labour is eliminated, 
and there is practically no interference with the 
ordinary work of the roller, since, so the makers state, 
sufficient cutting and excavating can be done in less 
than half an hour to keep a gang of men employed 
for a full day in removing the material. We under- 
stand that three of these appliances have now been 
in use for over a year, so that a considerable amount 
of experience has been gained with them, and that as 
a result of that experience it has been proved that 
the amount of work which can be accomplished by 
one appliance is such that the cost of the excavation 
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or any individual part, may be revolved or stopped | 
The working platform around the mixer | 


as required. 
is commodious and the controlling levers are well 


The dryer and mixer units are mounted on heavy 
wheels and axles, and, in conjunction with the brake 
gear, all details seem adequate for undertaking long 
road journeys. The dryer shown was fitted with 
fire-clay lined flues and had an oil fuel system in- 
stalled for both the main and auxiliary furnace. We 
understand, however, that a change over to coal 
firing can, if necessary, be quickly effected, since the 
furnaces are equally well adapted for either system. 

The plant is designed for a daily output of from 
binder, with 5 cent. of moisture in the 
aggregate. 
us, be regarded as a conservative output from one 
of these plants on asphalt macadam calling for a dryer 


discharge temiperature of about 400 deg. Fah. In the 


per 
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a ; : . . ao . | 85.6 per cent. of the total. 
30 to 35 tons of topping and from 60 to 65 tons of | we gang? edd ah te 2 
cold | 


Sixty tons a day may, the makers assure | 


to white employes, includes an amount of £318,043 as 
leave pay, £32,072 as bonus, and £167,652 as special 
premium bonus. The average price of gold was 2s. 6d 
per ounce higher than in the previous year. Looking 
back some years a striking comparison is furnished by 
taking the basis per 1000 tons hoisted by the Witwatersrand 
producing mines per working day, and the average numbe, 
of persons at work. Whereas in 1904 there were at work 
310 whites and 2240 coloured employes per 1000 tons 
hoisted per day, last year that figure was brought dow: 
to 159 whites and 1621 coloured. During 1924 machiner, 
and stores, of the value of £16,096,982, were consumed 
by the mining industry, not including alluvial diamond 
diggings, an increase of £402,262 on 1923. Of this amoun: 
the gold mining industry accounts for £13,778,679, o: 
An amount of £9,869,075 wa 
expended on South African products, including articles 
whereof the chief cost of production was incurred in Sout} 
Africa. For the eight months of 1925, up to the end of 
August, the total gold production of the Transvaal has 


| been £26,867,640, a decrease of nearly £2,000,000 as com 


pared with the corresponding period of 1924. The decrease 


FIG. 26—-PORTABLE TWO-UNIT ASPHALT MACADAM PLANT--ROADWAYS EQUIPMENT LTD. 


is reduced by two-thirds as compared with doing it 
entirely by hand labour. The appliance can be fitted 
to any type of roller or tractor, and takes only a 
few minutes to connect or disconnect. 
the driving wheel of the roller on the near side, and 
clear of traffic, and can readily be placed for hauling 
behind the roller when travelling from point to point. 
It can also be transferred from one roller to another. 

Roadways Equipment, Ltd. (late the St. James’ 
Engineering Company, Ltd.), of 95, 97 and 99, St. 
James’-road, Glasgow, exhibited a portable asphalt 
macadam plant which comprises two separate units, 
both of them on wheels, one unit being the dryer and 
the other embodying the mixing arrangements, &c. 
It is termed by its makers their improved M M type, 
and it is illustrated in Fig. 26. A bucket type elevator 
lifts the cold material—sand and stone—into a front 
chute on the dryer, by means of which it is delivered 
into an inner drum, fitted with skew and longitudinal 
feed angles, that revolves inside a steel casing con- 
taining two furnaces—main and auxiliary. The 
discharge end of the inner drum has a perforated 


screen extension through which the dried sand is 





It overhangs | 


illustration the plant is shown driven by a portable 
steam engine, but at the Exhibition a motor was 
fitted for the purpose. 

This company also exhibited a_ useful-looking 
“road toaster” or ** burner-off ’’ for use in repairing and 
patching asphalt macadam road surfaces. It con- 
sists of a metal hood carried on wheels and furnished 
with an oil burner which can be directed on to any 
point of the road beneath the hood. It is illustrated 
in Fig. 27, which shows it so well that further deserip- 
tion is unnecessary. 








South African Engineering Notes. 


S.A. Gold Mines in 1924. 


The outstanding features in the annual report 
of the Union Government Mining Engineer are the follow- 
ing :—The tonnage treated by the Witwatersrand Gold 
Mines was 28,527,010 tons, compared with 26,765,126 
tons in 1923. The labour force employed was 18,403 


























FIG. 27 


delivered into one compartment, whilst the stone 
tails over the end of the screen into the other com- 
partment of a twin discharge hopper. Both com- 
partments are fitted with discharge doors to allow 
the heated fine or coarse material to be discharged 
into the batch bucket—which is fitted with an adjust- 
able gauge to suit different mixing requirements. 
The contents of the batch bucket are lifted into a 
robust mixer, fixed on an overhead working platform. 
The mixer is furnished with manganese steel blades, 
which are fitted to two parallel shafts and are so set 
as to sweep the material from either end of the mixer 
towards a central sliding bottom door through which 
a discharge is made into a waiting lorry immediately 
underneath. 

The passage of bitumen from the heating tanks to 
the measuring bucket, over the mixer, is effected by 
air pressure, a compact belt-driven double-cylinder 
enclosed compressor being installed below the mixer 
platform for this, and tank agitating, purposes. 

A main and countershaft, running in ring-oiling 
bearings, carry the necessary belt pulleys, sprocket 
wheels and clutches, &c,, by which the plant as a whole, 


“ROAD TOASTER”—ROADWAYS EQUIPMENT LTD. 


whites and 179,330 coloured persons, as compared with 
17,357 whites and 176,180 coloured in 1923. Thus tonnage 
treated per white person employed was 1550 tons per 
annum and per coloured person 159 tons per annum, as 
compared with 1542 tons and 152 tons respectively in 
1923. Total value of gold recovered on the Witwaters- 
rand, inclusive of premium, was £43,495,614—an increase 
of £3,049,375 over 1923. Working costs were 19s. 7d. 
per ton, as compared with 20s. in 1923, and gross profits 
10s. 1ld. per ton, as against 10s. 3d. The gross profit of 
£15,570,993 was not all available for dividends to share- 
holders ; a large portion of it was absorbed by such items 
as interest and redemption of loans and debentures, the 
Government's share of profit, Union and Provincial taxa- 
tion, oversea taxation, capital expenditure, realisation 
charges, directors and auditor's fees, depreciation, dona- 
tions, &e. The net profit for 1924 is put at £11,806,253, 
and the total cost £31,689,361. Union and Provincial 
taxation in the shape of income tax and employers’ tax 
amounted to approximately £2,000,000, or Is. 5d. per 
ton ; while the Government’s share of the profits last, year 
was £1,456,603. Dividends declared by the Witwatersrand 
roducing mines—£9,557,657—show an increase of 
£1,097,834, as compared with 1923. The expenditure 
on salaries and wages was £13,256,864, and on stores 
£13,250,185. The £7,092.582, salaries and wages disbursed 


is, of course, due to the fact that there is no gold premium, 
South Africa having returned to the gold standard, and 
sterling being practically on a par with the dollar. 


Mineral Output of the Union. 


The value of the mineral output of the Union of 

South Africa for the first eight months of 1925 was 
£36,052,671, as compared with £38,612,997. The totals 
are made up as follows : 

1925 1924. 

£ £ 

27,218,792 29,846,892 

116, 438 136,912 


Gold 

Silver 
Osmiridium . 
Diamonds 

Coal 

Copper ore .. ee 
Metallic tin, &c... 
Other minerals 197, 062 


Totals . - £36,05 . £38,.612,997 


The decrease in ‘the om te: of s 1 is ia to the disappear- 
ance of the premium on gold consequent upon sterling 


recovering to parity. The actual quantity produced in 
the first eight months of this year was 6,407,803 fine ounces, 
as compared with 6,327,825 fine ounces in the same period 
of 1924. 


New Steel Lighters. 


Particulars of the four steel lighters being built 
at Uitenhage Railway Workshops are now available. They 
are as follows : 
85ft. 

Sift. 

20ft. 
Sit. 
lft. 
25ft. 
16ft. 
100 tons 
180 tons 


Length overall ‘ -" 
Length between perpendic ulars .. 
Width 'midship (moulded width) 
Depth ot hold. . be 
Depth of flooring 
Hatch 
Height of hate h ee 
Deadweight, approximate sly. 
Cargo capacity . . . 
Mr. A. G. Watson, the mechanical engineer at Uitenhage 
works, prepared the drawings and supervised the setting 
out. A bar furnace was built to handle the bars for the 
frames, reverse bars, stringers and keelsons, slab blocks 
were prepared for the bending of the frames, reverse bars, 
&c., also a quantity of dogs and blocks necessary for work 
of this kind. It was decided to build and erect only one 
boat at Uitenhage, the remaining three to be built from 
matter templated from the model boat, and thus to save 
the cost of erecting at Uitenhage, and also the cost of 
dismantling prior to dispatch to Port Elizabeth for final 
erection and completion. The boats were built under 
the Holly Hatten template process——a process which has 
proved very satisfactory in the shipbuilding yards in 
America. On the receipt of the material from overseas, 
the work of the actual building of the boats was put in 
hand on August 11th, 1924, and completed at Uitenhage 
on August 15th, 1925. The erection of the boats at Port 
Elizabeth was put in hand in December, 1924, and the 
first boat was launched on June 18th last ; and the second 
on August 17th. The third and fourth were launched 
some six weeks later, five months before contract time. 
As 1152 plates and 1154 angles had to be marked off, 
punched, sheared, bevelled and bent, countersunk, and 
approximately 125,000 rivets driven home, it will be 
realised that it was a great achievement for a depdt like 
Uitenhage, and also for the slipway staff at Port Elizabeth. 
It has proved to the Administration that this sort of work 
can be done in South Africa, and at a less cost than the 
boats imported from oversea. The wagon shop is now 
building one boat for Mossel Bay. 


6in. 
6in. 
lin, 
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Railway Matters. 


Notes and Memoranda. 


A LABORATORY of hydraulics is to be added to the Bihar 


A STEAM-OPERATED dumper for 120-ton cars for loading 
College of Engineering, India, at a cost of Rs. 50,000. 


vessels was recently installed for the Pennsylvania Rail- 
road at Sandusky, Ohio. Over forty cars per hour can be 


=x , : Some experiments are being carried out in the Gwen- 
handled, giving a tipping rate of about 4800 tons per hour. 


draeth Valley, near Lianelly, with a view to preventing, 
‘Tue ferry across the Humber runs between New Holland | if possible, gas blower explosions in mines. 
on the Lincolnshire side and Hull on the Yorkshire. The 
pier at the former station belongs to the Great Central 
section of the London and North-Eastern Railway, and 
that at Hull is the property of the Corporation of that 
place. The New Holland pier is now to be reconstructed, 
and a contract for the work has been let to Sir William 
\rrol and Co. 

On page 11 of our issue of July 3rd last we mentioned 
that the Great Western Railway desired to join the Vale 
of Rheidol Railway, from the Devil’s Bridge, at Aberyst- 
wvyth, with the main line in that town. Such an arrange- 
ment would not only be an economy and a public con- 
venience, but the time for making the change is oppor- 
tune, the main line station under reconstruction. 
\n Order under the Railways Act has now been made by 
the Minister of Transport. 


Wren the Sugarloaf Dam in the valley of the Gould- 
burn, Victoria, is completed storage for 960,000 acre-feet 
of irrigating water will be provided. It has now been 
decided to utilise the water for power purposes also. 


WHEN all the potential energy of the Nipigon River, 
Ontario, is developed it will, according to Mr. O. Holden, 
produce 200,000 horse-power. The head available is 
244ft. The existing plant on the river develops only 
45,000 horse-power. 

Tue Lahore Municipal Committee has approved of the 
preliminary estimate, prepared by the Sanitary Engineer 
to the Punjab Government, amounting to Rs. 28,72,000, 
regarding the new water supply extension scheme, and has 
entrusted the working of the scheme to the Public Works 
Department. 


as in 


A sTEAM power plant of 100,000 horse-power is to be 
built by the Southern Power Company, of Carolina, as an 
insurance against loss of power through drought from the 
hydro-electric stations. Steam is to be used at a pressure 
of 350 Ib. per square inch and 700 deg. The company’s 
water plants have a total capacity of 600,000 kilovol]t- 
amp?res. 


ur Whitemoor locomotive depdt at March on the former 
Great Northern and Great Eastern Joint Line—now 
London and North-Eastern-——is mainly used by engines 
working mineral trains between Doncaster and London, 
vid Spalding. It is now proposed to carry out considerable 
improvements there by installing a mechanical coaling 
plant to be operated electrically, constructing a triangle 
for engine turning purposes, providing additional water 
facilities, and carrying out other alterations which are 
caleulated to have a very beneficial effect on the working. 
rhe whole scheme will cost £43,000. 


In 1924 the eleven automobile factories in Canada pro- 
duced 98,245 passenger 18,043 trucks and 16,172 
chassis, a total of 132,460 cars with an aggregate selling 
value of 88,240,418 dollars. This was a decrease of 10 per 
cent. from the 1923 production of 147,202 cars valued at 
96,614,176 dollars, according to a statement issued by the 
Dominion Bureau of Statistics Raw materials costing 
64 millions were used 


cars, 


WueEn the Kennington extension of the Hampstead line 
of the London Electric Railway Company is opened, the 
Charing Cross Station on that line will have to be recon- 
structed. In view of the increased traffic to be expected 
then, a circulating area is to be provided under the Metro- 
politan District Station. Escalators will connect the new 
area with (1) the Hampstead line, (2) the District station, 
and (3) the street With the last-named, provision there 
will be no need for Hampstead line passengers from or 
to the streets to pass, as now, through the District statios. 
Ihe three stations at Charing Cross cater to-day for 35 
million passengers a year; the new station will be able to 
deal with 50 millions. 


WIRELESS engineers at Geneva are discovering that the 
path of true broadcasting never runs smooth. During the 
transmitting tests with the new Geneva broadcasting 
station, which began operations on 1000 m., it was dis 
covered that serious clashing took place with the Hilversum 
transmissions on 1050 m., and also with a harmonic of the 
Munchenbuchsee Station. Geneva is at present experi- 
menting on wave lengths in the region of 800 m. 





A stupy of the properties of typical crude oils from 
the producing fields of the western hemisphere has been 
made by the American Bureau of Mines, and a report on 
the subject, just issued, includes comments, tabulated 
data, and individual analyses of crude petroleums typical 
of the producing districts of Canada, Mexico, Trinidad, 
Venezuela, Argentina, Colombia, and Peru. For purposes 
of comparison the report also contains analyses of typical 
crude oils from the largest producing districts of the United 
States 


\ TERRIBLE disaster occurred on Monday evening last 
it Fenny Stratford, on the Bletchley -Bedford section of the 
London, Midland and Scottish Railway. There is a level 
crossing at that point and, as the signals were lowered for 
a train to pass, the roadway was closed by the gates 
For some reason, not clear at the time of writing, the driver 
of a road motor vehicle failed to stop clear and allowed 
the char-A-banc he was driving to run through the gates 
and to foul the railway It was struck by the train and 


six passengers in it were killed. As the engine of the train SOREL’s magnesium oxychloride, more generally and 
was derailed the disaster will form the subject of an somewhat erroneously known as magnesia or magnesite 
inquiry by one of the railway inspecting officers of the cement is, according to Bulletin No. 1 of the Building 
Ministry of Transport Research Section of the Department of Industrial Re- 

search, the strongest cement used in any quantity for 


Tue death was recently announced of Mr. J. P. Annett, 
who was connected with the signalling of the London and 
South-Western Railway for thirty-seven and was 
that company’s signal superintendent when he retired in 
1907 Several useful signalling appliances were intro- 
duced by him One peculiar to the London and South- 
Western shade below the signal spec tacle which 
prevents a driver, standing close to a signal in the “ 
position, from seeing the white light of the lamp through 
the lower the green He also designed a 
joint for point rodding and revived the route indicator, 
whereby one arm, with a numeral or letter, can provide for 
the entrance into any one of two or more roads. Contrary 
Mr. Annett did not invent the well- 


On the Continent 
and in America the cement has, since its invention, formed 
the basis for stucco artificial stone and bricks, but it has 
not found favour this country in those capacities in 
the past, nor does it seem likely to in the future. 


building purposes at the present time 


years, 


in 


In the course of a paper on “ Highway Operations,” 
read before the Boston Society of Civil Engineers, Mr. G. H. 
Delano said that it is frequently found that a road that 
has once been cleared through a drift of snow, particularly 
when a vertical cut is left, quickly fills in again. Where 
the snowfall has any degree of permanency it has been 
found that if furrows are formed in the snow on the proper 
side of the road and about 150ft. away a snow fence is 
formed that will prevent drifting. It is, of course, in such 


is a 


spectacle. 


to the general belief, 


known Annett’s key. That was patented by his father, . . 
J. E. Annett. of the London, Brighton and South Coast ©®S€5 necessary to renew the furrows from time to time. 


It would appear from some remarks recently made in 
Washington by Mr. A. W. 8. Herrington, of the Motor 
Transportation Division of the Quartermasters Corps, 
U.S8.A., that the Americans are discovering the limitations 
of tramways. He said Inevitably the motor vehicle 
must take its proper place as a passenger-carrying unit in 
urban transportation, and eventually it must replace street 
car lines on congested city streets. In isolated cases the 
change already has been made, and within the next five 
years it will have reached proportions that few can now 
conceive."’ Mr. Herrington advocated the use of double- 
decked motor omnibuses. 


Railway. 

ComMPLAINTs in the daily Press on what are compara- 
tively quite trivial matters are so common that the appear- 
ance in The Times on two days last week of letters in praise 
of railway companies deserve some mention. The intro- 
duction of the new service for Watford on the Metropolitan 
led to a complaint from users of the three stations in the 
tunnel section between Baker-street and Finchley-road. 
That complaint prompted a testimonial from the secretary 
of the Northwood Golf Club, which said of the Metro- 
politan Railway that ‘‘ there is certainly no other railway 
company that compares with it in its efficient handling of 
traffic or its success in avoiding real delay during foggy 
weather.’’ Two days later appeared a letter in praise of 
the punctuality of the trains arriving at St. Pancras, and 
saying, ““My reason for bringing these facts to public + 
notice is because I feel that this, the Midland, section of 
the L.M.S. seldom receives the commendation it deserves.” 


Tue official report on the explosion of a copper winch 
steam pipe on a twenty-eight-years-old steamer emphasises 
the necessity for great care in repairing such pipes by 
brazing. The pipe was about 4in. in diameter by 0-12in. 
thick and had been repaired by means of a brazed on patch 
5in. by 3in. It failed by explosion just below the patch, 
but fortunately no one was hurt. Commenting on the fact, 
the Engineer Surveyor-in-Chief says :—‘‘ The pipe was of 
considerable age, and had developed defects at some pre- 
vious time which had been inexpertly repaired, the 
material during the process of repair having been over- 
heated. Evidently the part in question had been on the 
point of failure for some considerable time, and the move- 
ment of the pipe due to heat expansion after steam was 
admitted into it finally caused rupture.” 


Tuose readers of THe ENGINEER who have taken an 
interest in the question of automatic train control in the 
United’ States will remember how the railways there 
opposed its introduction. How successful they were in 
their opposition may be judged from the fact that although 
the matter is now twenty years old and has been a legal 
requirement for over four years there were, until twelve 
months ago, only four installations fixed. The Inter-State 
Commerce Commission then issued a compulsory order 
for forty-five railways, each to equip one passenger division 
on its line. That work is approaching completion, and it 


Some very curious researches have been recently 
described in La Revue Hydrographique with regard to sound 
waves. These waves, as is well known, are longitudinal, 








is amusing now to find the railway companies taking credit 
to themselves in the following words of the chairman of 
the Automatic Train Control Committee :—*‘* Not only are 
the railroads spending millions of dollars in an effort to 
carry into effect the orders of the Inter-State Commerce 
Commission regarding train control, but they are also 
lending their best efforts to develop train control devices 
by actual operation under all sorts of conditions. They 
are also doing everything they can to determine to what 
extent train control devices will add safety in the actual 
operation of trains and the effect on traffic movements. 
They also are doing everything possible to assist the Inter- 
State Commerce Commission in arriving at conclusions 
as to the efficacy of various devices.” 


whereas light waves transverse vibrations. They 
cease to be audible at frequencies somewhere between 
10,000 and 20,000 cycles per second. In France experi- 
ments have been proceeding on the effects of waves of 
inaudible frequencies between 40,000 and 100,000 originated 
by means of a three-electrode oscillating vacuum tube. 
The emitted power may be considerable. With a trans- 
mission of about 1 kilowatt through water, fishes in the 
path of the beam were killed. Apparently there is no 
difficulty in confining such a beam under water, and there 
is little loss by dispersion. By noting the time elapsing 
between the emission of an impulse and the echo the dis- 
tance of the reflecting object can be calculated, 








Miscellanea. 


THe Dover—Calais turbine mail steamers Biarritz and 
Maid of Orleans are to be converted into oil-burning 
vessels. The Biarritz has already gone to the Clyde, where 
the work is to be carried out. 


A CONFERENCE of those interested in mining in the 
Dominion of New Zealand will be held in New Zealand 
during the currency of the New Zealand and South Seas 
Exhibition. The conference will open on February 3rd. 


THE Newcastle and Gateshead Corporations are seeking 
power to provide lifts from their respective quaysides to 
the new high-level bridge, and to build warehouses and 
offices on the ground beneath the approaches to the bridge. 


A prart of further proposed amendments to the Indian 
Boiler Regulations, 1924, has been issued by and can be 
obtained from, the Department of Overseas Trade. Objec 
tions or suggestions must be submitted before January 10th. 


PROPOSALS are being put forward for the foundation of 
a monotechnic in London, to be devoted to the training 
of chemical engineers and utilising for the purpose the 
buildings of Finsbury Technical College, which is about to 
be closed. 


Tae Sunderland Town Council is considering the con- 
struction of a new deep-water quay, at a cost of £200,000. 
It would be 600ft. long and be provided with two lines of 
rails, and a two-storey warehouse on a level with the 
High-street. 

A SCHEME for the construction of a network 6f roads in 
Hunan, China, has been put forward by the local authorities. 
It is proposed to make six roads, with a total length of 
1200 li, at a cost of about 3,000,000 dollars. One li is 
roughly a third of a mile. 


In view of water power developments expected at points 
near the Ontario border, the Quebec Government has 
altered its terms of lease contracts for the harnessing of 
such waterfalls, so as to prevent any of the horse-power 
being exported to the United States 


Tue Barnsley Education Committee has invited the 
Miners’ Welfare Committee, which has made a grant of 
£15,000 towards the cost of erection and equipment of a 
College of Mining in Barnsley, to give further financial 
The plans have had to be revised in order to 
reduce the cost. 


Tue Government of Finland has, according to the 
Chemical Trades Journal, proposed that production at the 
State sulphuric acid and superphosphate plant at Kotka 
should be increased and a new plant built at Wilmern- 
strand. A grant of 14,000,000 Finnish marke is to be 
made for this purpose. The present capacity of sulphuric 
acid manufacture at the State plant is estimated at about 
10,000 tons a year 


assistance. 


8 


WE are informed that the shallow-draught cargo and 
passenger steamer Fushun, which was built by John I, 
Thornycroft and Co., Ltd., at Southampton, for service on 
the Upper Yangtse River, of China, safely arrived at Hong- 
kong on December 5th, after her long voyage of approxi- 


mately 9500 miles under her own steam We gave an 
illustrated description of this interesting vessel in our 
| issue of September IIth, following her trials, which 


| were carried out successfully on September 7th, previous 


to her leaving for the Far East 

Durie her independence, Estonia has developed new 
fields of activity, such as the shale oil industry, of which 
product she has enormous deposits, and in the use of which 
she is a foremost country. The peat and water power is 
utilised for electrification purposes, although the mighty 
Narva waterfall is still awaiting capital for development. 
She also has greatly improved her railways and harbours, 
especially the port of Tallinn (Reval), which is open 
all the year round, Pernau, and Narva. In the 
war period Tallinn (Reval) was one of the main routes for 
the world trade with Russia. 

Tue New South Wales State Cabinet has, according to 
the Industrial Australian, given definite approval to the 
State radio scheme as drawn up by Mr. Willis, Vice 
president of the Executive Council. Mr. Willis has boen 
asked to make further inquiries as to a suitable site for the 
broadcasting station in Sydney and for relay stations, the 
first of which will probably be established at Newcastle. 
It is estimated that to establish the central station and six 
relay stations in various parts of New South Walee will 
cost rather more than £10,000. At first, however, only 
one relay station will be established. 


post- 


Tue “ white line *’ having now been generally adopted 
for the control of traffic at dangerous corners, inventors 
are busy with the problems it presents. A remarkable 
form is now under test at the junction of Golder’s Green- 
road and the North Circular Road. In the centre of the 
latter an illuminated line over 30ft. long has been laid 
down by Haywards, Ltd., to the patent of Mr. R. F. Brown. 
The “ line ” is contained in a wrought iron trough sunk to 
the road level. In the trough are electric lamps, and the 
trough is closed with alternate sections of reinforced white 
marble and prism glass. Thus the line is visible by both 
day and night. The lighting up and extinguishing switch 
is controlled by a clock and the action is automatic. 


Tue great need of Apulia, says the monthly report of 
the Association of Italian Corporations, is to solve the 
question of securing water for the development of her agri- 
culture and of the industries connected therewith. If 
these underground waters are to be utilised they must be 
raised to the surface by electric pwmps. Such pumps, of 
small individual power, should be multiplied throughout 
the province, and powér is also needed for running electric 
ploughs and other machinery so as to cultivate the land 
with a minimum amount of men and beasts, as the terri 
tory in question is at present unequipped with buildings 
and other requisites for housing and feeding a numerous 
population. Experts are now coming to the conclusion 
that rather than by taking water to the land by canals and 
aqueducts the real solution lies in installing electric lines 
and utilising the natural subterraneanreservoirs. The 
artificial lakes now nearing completion on the Sila plateau 
will supply the energy for the many centra! stations now 
being erected throughout the region 





























































































AMZTIVO CGUVOMHOLIMS—II ‘Old 14V ONIMOOT WOOU-ANIONZ AUVITIXOV NI AMBIA—OT ‘D1a 














R 


kK 


INGINE 


E 


S4NOd AZONAMSS TIVHENAD GNV ADIGA ‘LSVTIVa—6 ‘Old SdM0d AXLVM HSHH4 GNV URASNVUL TIO Tani 8 ‘Dld 


i. 
4 


TH 


oon Pe tae * aie 8 


(te9 26nd 908 uondisovep 40,7) 


KTOHSdIHS UANIT HOLON AHL Ao AUMANIHOVW AUVITIXAY 














Dec, Ll, 1925 





THE ENGINEER 


641 








AGENTS ABROAD FOR THE GALE OF 


The Engineer 


BI ENOS AIRES.—Mrrowett’s Boox Stone, 576, Cangallo. 

CHINA.—KeELiy anp Wats, Limited, Shanghai and Hong 
Kong. 

Et ihe ns Exrness Acency, near Shepheard’s Hotel, 


FRANCE.—Boyveavu anv CuEevitiet, Rue de la Banque, Paris. 
CuAPELOT AND Cre., 136, Bld. St. Germain, Paris. 
BELGIUM.—W. H. Smrrs anp Son, 78/80, Rue du Marché-aux- 

Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 

INDIA.—A. 1. Comprrper ayp Co., Bombay ; THACKER aND 
Co., Limited, Bombay; Taacxsr, Srrvx anp Co., 
Calcutta. 

ITALY.—Maetiont anv Sram, 307, Corso, Rome; FRraterz 
Treves, Corso Umbarto 1, 174, Rome; Frarers 
Bocca, Rome; Untaico Horr, Milan. 

JAPAN.—Marvuzes Co., Tokyo and Yokohama. 

AFRICA.—Wsa. Dawson anp Sons, Limited, 7, Sea-street 

(Box 49), Capetown. 

Jura anp Co., Johannesburg, East London, and 

Grahamstown. 

AUSTRALIA.—Gorpow anp Gorcs, Limited, Melbourne, 
Sydney, Brisbane, and Perth, &c. 

MELVILLE AND MULLEN, Melbourne. 
ATKINSON aND Co., Gresham-street, Adelaide. 

CANADA.—Daweox, Wa., anp Sons, Limited, 87, 
street East, Toronto. 

Gorpow axp Gorcn, Limited, 132, Bay-street, Toronto. 
MowrTreat News Co., 386-388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.—WwayartwKa anv Co., Colombo. 

JAMAICA.—Epvucationat Suprry Co., Kingston. 

NEW ZEALAND.—Gorpon axp Gorca, Limited, Wellington 
and Christchurch; Urrow anp Co., Auckland; J. 
Wrtson Crate anv Co., Napier. 

STRAITS SETTLEMENTS.—Ketty anp 
Singapore. 

UNITED STATES OF AMERICA.—Intexnationat News 
Co., 83 and 85, Duane-street, New York; Supscrir- 
TION News Co., Chicago. 
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Watas, Limited, 
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DECEMBER 11, 1925. 


Naval Engineers. 


Tut Admiralty’s proposal summarily to deprive 
naval engineer officers of the military rank which 
they have held for upwards of twenty years has 
amazement and indignation throughout 
the engineering community Four of Britain’s 
leading engineers—Lord Weir, Sir Charles Parsons, 
Sir Archibald Ross, and Sir John E. Thornycroft- 
have since elaborated in a letter to the Press the 
objections to this strange decision which were set 
forth in our leading article on November 27th. 

‘It cannot fail,” they observe, “to create not 
only profound disappointment and astonishment 

but must also give rise to grave apprehen- 
sion in the minds of those who have at heart the 
best interests of efficiency in our fighting services.”’ 
Accordingly, they feel bound, on behalf of the 
t | profession they represent, to record “‘the most 
emphatic protest against a step which appears 
definitely to relegate the engineer officer of H.M. 
Navy to the inferior status he held in 1902.”’ 

There is no doubt that the signatories of this letter 
express the sentiment of all engineers, by whom the 
Admiralty’s sudden decision is resented as a gratuit- 
ous affront to an honourable and honoured profes- 
sion. Nor is it only on such ground that this cavalier 
treatment of an exceptionally able and devoted 
body of naval officers is open to grave criticism. 
It is not too much to say that both the safety and 
the fighting efficiency of a modern man-of-war 
depends in greater measure upon the engineer 
staff than upon any other specialist branch of the 
ship’s company. Naval warfare has become 
‘ mechanisalised *’ to a degree which could scarcely 
have been foreseen when the Selborne scheme was 
introduced in 1902. Subsequent experience having 
demonstrated the impossibility of training all 
ranks of officers as skilled engineers, the engineer 
officer himself has become the king-pin of the whole 
naval organisation. Never before has he been 
called upon to bear such manifold and onerous 
responsibilities. His highly specialised knowledge 
is constantly in demand, not only in the engine- 
room, but in the gunnery, the torpedo and almost 
every other department of the ship’s economy. 
In every operation of the late war the engineer 
branch did its work with a faultless efficiency and 
an unswerving devotion which wof generous praise 
from commanding officers. We have only to read 
the despatches on Jutland, the Falklands, and other 
major actions to appreciate the all but predominant 
réle that was played by the engineer staff of the 
Fleet. In the Fleet itself, in the dockyards, and 
in the various departments of the Admiralty, 
engineer officers now occupy a far more exalted 


caused 








de facto status than they have ever held. With all 





deference to the Board of Admiralty, we venture to 
maintain that the overwhelming weight of opinion 
among deck officers of the Navy is against the pro- 
posed withdrawal of military rank from the engineers. 
We notice that a distinguished flag officer, writing 
to The Times, suggests that a needless fuss is being 
made about a move which is of no practical sig- 
nificance to the officers concerned. That remains 
to be proved. In any case, it seems to us to be a 
very short-sighted view of the matter. If engineer 
officers are to be formally classed as non-com- 
batants, it follows that their prestige, and con- 
sequently their authority, must decline to a greater 
or less extent. Human nature being what it is, 
this loss of prestige cannot fail to prejudice their 
standing with regard to the naval personnel as a 
whole. Since the symbols of executive rank are 
rightly deemed indispensable to the maintenance 
of discipline, it is obviously of capital importance 
to the all-round efficiency of the service that the 
engineer officer, having regard to his responsible 
duties, should be invested with the same degree of 
authority as the navigation, the gunnery, or the 
torpedo specialist. He is, no less than they, an 
integral unit of the military organisation, as dis 
tinct from the non-combatant medical and account- 
ant branches. It is therefore not as a question of 
personal or professional dignity, but as a matter of 
real moment to the welfare of the Navy, that we 
would urge the Board of Admiralty to reconsider 
its unfortunate decision. No case has been 
made out, none has even been stated, for the pro- 
posed change. Through the laconic medium of a 
Fleet Order, of which few outside the service have 
any cognisance, a reversal of policy which is certain 
to have a far-reaching influence on the efficiency 
of the Navy is casually announced. We are well 
aware that the Navy takes pride in its traditional 
silence, but there are occasions when reticence 
can be carried too far, and this is one of them 
We hope that the protest made by Lord Weir 
and his associates will be taken up officially by the 
powerful institutions which look after the interests 
of engineers. The profession has the right at least 
to ask for an explanation of this singular and, to all 
appearances, ill-advised repudiation of the Sel- 
borne scheme. 

A special object of the Selborne scheme was 
to ensure that junior (E) officers should obtain 
their step in rank at the same age as deck officers, 
and should, further, enjoy equal opportunities of 
accelerated promotion according to the classifica- 
tion they received at their previous examinations. 
For the moment, however, we shall confine our 
protest to the broader grounds of national expedi- 
ency. In the preamble to the Selborne memo- 
randum it was laid down that ** the strength which 
its unity gives to the service can hardly be over- 
estimated, yet in respect of this very matter a 
strangely anomalous condition of affairs exists. 
The executive, the engineer and the marine officer 
are all necessary for the efficiency of the Fleet, 
they all have to serve side by side throughout their 
career, their unity of sentiment is essential to the 
welfare of the Navy.”’ In our judgment, the Ad- 
miralty’s proposal to abolish the military rank of 
engineer officers, and thrust them back to the 
inferior status of 1902, strikes at the very root of 
this principle of unity of sentiment to which a 
former Board—inspired by the sagacity and vision 
of Lord Fisher—attached cardinal importance. 
If, however, the Lords of the Admiralty have sound 
reasons for their action, it lies with them to com- 
municate those reasons without delay 


The Steam Locomotive. 


It is sometimes said by those who have not given 
sufficiently detailed attention to the subject that 
the steam locomotive shows less development than 
other machines, and that locomotive engineers 
are by nature conservative and reluctant to give 
a fair trial to new inventions. The remarkable 
history of the steam locomotive which Mr. Ahrons 
brings to an end in our columns to-day should do 
much to correct that erroneous belief. It is true 
that the steam locomotive has not altered radically 
in type since the Planet took the rails, but one 
might say with equal truth of nearly all other 
machinery that it remains to-day fundamentally 
the same as it was after it had passed from infancy 
to adolescence. The hydraulic press, the steam 
hammer, the lathe, the planer, the slotting 
machine, cranes of all kinds, dozens of other 
machines, and engines of all sorts, all exhibit 
the broad characteristics of early examples 
and display no more radical departure from the 
primary type than is seen in the steam locomotive. 





The fact is quite the reverse of the censorious 
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opinion which we have indicated. Throughout 
the hundred years that have passed since railways 
became an economic factor of the first importance 
in world affairs, locomotive engineers, whether the 
servants of the railway companies or private 
makers, have shown unceasing endeavours to fit 
the locomotive for increasing duties and changing 
conditions. One has only to read those parts of 
Mr. Ahrons’ articles which deal with the history 
of details, parts which we ourselves have found even 
more interesting than the accounts of engines 
themselves, to appreciate the unceasing endeavours 
of engineers to correct faults, to overcome obstacles 
as in the transition from coke to coal firing—and 
ever to make the locomotive a machine more 
perfectly fitted to fulfil its vocation. ; 

The locomotive stands almost alone in certain 
ways. Its lateral dimensions are strictly confined 
by the gauge of the railway, and its weight is 
limited by the condition of the road and bridges 
at any given period. Thus it has presented pecu- 
liarly fascinating problems, and by reason of the 
restrictions under which it has to work has always 
called for mechanical practice and design of the 
highest order. Moreover, it has always been con- 
trolled by the unwritten law that above all else 
it must be reliable. To this law engineers have had 
to sacrifice a good deal. It has exercised a restrain- 
ing force and its influence has resulted in that 
caution on the part of locomotive superintendents 
which is sometimes mistaken for conservatism. 
Other engines may break down with but little con- 
sequences, but if a locomotive fails in service it 
may cause widespread dislocation throughout a 
large railway network. Another factor in the 
design of locomotives which reformers are apt to 
overlook is that of maintenance. The general 
manager is much more concerned with economy 
than with efficiency, and impresses that fact on the 
chief mechanical engineer. Economy and efficiency 
are far from being synonymous terms. Many of 
the devices that have been suggested for locomo- 
tives and even tried, as Mr. Ahrons’ history shows, 
increased indeed the efficiency as measured in 
pounds of coal burnt per ton-mile, but if, on the 
debit side of the balance, they caused high upkeep 
costs or through lack of perfect reliability caused 
engines to spend more than their proper time in the 
‘stable,’ they were doomed. With the locomo- 
tive, far more than with stationary engines, it is 
impossible to postulate success. No improvement, 
howsoever promising it may appear upon paper, 
and however seductive the results of trials may be, 
is proved sound until it has been many months at 
work, and the results of its use have been balanced 
with the cost of upkeep and the delays it may have 
caused. Furthermore, as we have so often insisted, 
the locomotive must not be regarded alone. It is 
part of a system, not an isolated unit. It must be 
considered in connection with the road upon which 
it has to run, the nature of the traffic it has to 
handle, the coal it has to burn, the water it has to 
consume, the men that may be called upon to 
operate it, the facilities that exist for maintenance 
and repair, and even the climatic conditions 
of the country in which it has to work. All 
these factors and not a few others have to 
be considered in the design of the locomo- 
tive steam engine. When this diversity of influ- 
ences is borne in mind, we should rather be sur- 
prised at the astonishing progress that has been 
made in the hundred years covered by Mr. Ahrons 
than despondent about its progress or hyper- 
critical because it has not changed radically from 
the form which the engineers of eighty or ninety 
years ago gave to it. They built on elemental 
principles, and no attempt—-and there have been 
several—to depart from those principles has been 
permanently successful. 


But whilst the steam locomotive remains in its 
essential arrangements the same as it was very 
many years ago, it must not be imagined that it 
has made no progress save in size. It is true that 
maximum speeds have not appreciably increased, 
but loads have more than doubled and the con- 
sumption of fuel has materially diminished. Not 
many years ago between forty-five and fifty pounds 
of coal per express train mile was a fair consump- 
tion for trains of one hundred and fifty tons ; 
nowadays we are approaching as general practice 
a consumption of forty pounds for trains of twice 
that weight, and Mr. Maunsell has recently recorded 
the remarkable figure of thirty-five pounds ; 
whilst Mr. Collett claims for his engines a thermal 
efficiency of over eight per cent. With such facts 
before us, it is unfair to take a pessimistic view of 
the work of locomotive engineers. Every page of 
Mr. Ahrons’ history exhibits the never-ceasing 
endeavours of engineers to make the locomotive 











better, and shows how they have, step by step, 
succeeded. The same energy is still displayed, and 
year by year we see the result of some improvement, 
some advance made either by the chief mechanical 
engineers of our great railways or by the locomo- 
tive builders of this country who have carried the 
fame of the British locomotive into the furthest 
corners of the earth. The history which Mr. 
Ahrons has so well recorded is one of which the 
country may be justly proud, and one which 
disposes of the criticism of those who, with in- 
sufficient knowledge of all the facts, have said hard 
things of steam locomotive design. 








Literature. 


The Romance of Navigation. By Captain W. B. 
WHALL. Edited by Francis E. McMurrrir, 
A.I.N.A. Foreword by Captain E. R. G. R. 
Evans, C.B., D.S.O., R.N. London: Sampson 
Low, Marston and Co., Ltd. 16s. 

* WHEN I was asked,”’ wrote the late Captain Whall in 

his preface, “ if I could tell a would-be reader where 

he could find a book on the history of navigation, I 

had no answer. Thinking of this, it seemed to me that 

such a book ought to be written. . . . On further 
thought, I felt that, if written, it should be popular 
and not burdened with too much detail.” 

These words summarise the book. It 
history of navigation and maritime discovery from 
the earliest records of ancient Egypt and Chaldea 
to our own times. It is admirably written and full of 
interest, coming, as it does, from the pen of one who 
was both a practical seaman and an artist in litera- 
ture. The only fault to be found with it—if, in view 
of the preface, it can be called a fault—is that it is 
** burdened ” with too little detail. It gives the 
impression that the author was determined to com- 
press the whole history into one volume, even if he 
had to pack adventure on adventure, discovery on 
discovery, like so many pages from ** Orlando Furioso.”’ 
Many a famous voyage is dealt with in a few para 
graphs, history-book fashion, leaving the reader, if 
he has any real love for the sea, wishing to know a 
great deal more than the bare facts, wanting some 
more of that ‘“‘romance”’ which the title of the 
volume suggests. 

But, taking into consideration the amount of in- 
formation that is contained in the book, it would be 
difficult to imagine it better handled. Nothing in the 
whole history of navigation seems to have escaped 
the attention of Captain Whall. Discovery is, of 
course, the keynote, and we sail with all the great 
discoverers from the time when the ‘ships of Prince 
Henry the Navigator first ventured out upon the 
“* Green Sea of Darkness,”’ to this twentieth century, 
when, the rest of the world being known, the adven- 
turer looks to the frozen regions of the poles. But 
there are many other aspects besides—piracy, slavery, 
smuggling, hidden treasure and the exploits of the 
privateers all being dealt with. 

Perhaps the most interesting chapters are those at 
the latter end of the book which take us away from 
historical facts and figures, and shew us something 
of the actual ships in which the discoverers sailed, 
and the means by which they were enabled to navigate 
them to far-distant lands. Here we learn, also, 
something of the men who worked these ships, their 
customs, terms and songs, and the legends and 
mysteries of the ocean. We make the acquaintance 
of the Flying Dutchman, and learn such quaint 
natural history, as that petrels “‘make no nests 
because they have no feet, and the hen lays her eggs 
on the back of the cock, and there hatches them.” 

A very interesting chapter, also, is devoted to the 
instruments used in navigation, with special reference 
to the chronometer and its predecessors. The first 
successful instrument for keeping exact Greenwich 
time at sea was tested in 1761 on board H.M.S. 
Deptford. Its usefulness was brought home to the 
commander of the vessel when he discovered that, 
had it not been for the machine, he would altogether 
have missed the island of Madiera, at which he was 
to call, “ the consequence of which would have been 
inconvenient as they were in want of beer.” 

“The Romance of Navigation’’ deserves to be 
read and re-read, and should fill admirably the place 
for which its author intended it. With the passing 
of Captain Whall on the last, long voyage, the nation 
has lost a fine writer—one who had a great knowledge 
of ships and seamen as they were in the glorious days 
of sail, and as they will probably never be again. 
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SHORT NOTICES. 
Les Mechanismes. Par G. H. ©. Hartmann. Paris : 
Librairie J. B. Bailliére et Fils. 1925. Price 60 francs.— 
Those who are familiar with “‘ Willis’’ need no further 
description of this volume, for it is practically our English 
friend in a French costume. Mr. Hartmann divides his 
subject into six parts. He leads off with a general survey 
of the geometry that is needed for the study of kinematics 
of machinery, in which is included the principles of pure 
geometry, the theory of vectors, and the theory of move- 
ments. Having laid down in this manner the fundamentals, 
he devotes the remainder and by far the larger part of the 





volume to a description of the many mechanisms known 
to mechanicians, and the principles underlying their action, 
Whilst there is nothing novel in the author's method his 
work is clear and intelligible. We must regret, however, 
that he did not read his proofs with a little more care. 

The Saw Doctor's Handbook. By Drabble and Sander. 
son, Ltd., Elect Works, Sheffield.—This little book is some. 
what in the nature of an advertisement, but it deals with 
a subject concerning which so little has been written that 
it deserves a place on any practical man’s bookshe!f. 
Doctoring saws, that is to say, reconditioning them so as 
to get the utmost service, is a highly skilled art, but with 
the help of the hints given in this handbook, a man, with 
patience, should gain some aptitude in handling that very 
untractable material—thin sheet steel, tempered. ‘The 
book deals with all the processes necessary in the care of 
machine saws, circular, band and straight, but is not « 
cerned with hand saws. 


William Rider and 


Copper. By N. E. Crump. London : 
volume co 


Son. 1925. 10s. 6d.—A very readable 
cerning the metal copper as it affects industry in all dir 
tions (and it would have been even more readable hac! 
the proof sheets been more carefully revised). It is not « 
highly technical work, although it is obvious that tly 
author is thoroughly au fait with his subject. The boo 
as it stands, would be admirable as a first study for a mini: 
or metallurgical student, and might, on revision, with 
few more illustrations and technical details, be classed 

a standard work on the subject. 
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Marine Diesel Oil Engines. Second edition. By J.W. M 
Sothern. London : Crosby Lockwood and Son, Stationer 
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Manual of Electrical Undertakings. Vol. 
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Report on the Economic Situation in Angola, By A. Bb 
Hutcheon. London: His Majesty’s Stationery Office, 
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McHutchison. London: The Association of Engineering 
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Report No. 8 of the Engineering Committee of the Food 
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Concrete, Plain and Reinforced. Vol. I., Theory and 
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SIXTY YEARS AGO. 


In our issue of December 8th 1865, Mr. William 8S. 
Longridge, of the Aldermasley Ironworks, Ambergate, 
Derbyshire, took us to task for having stated that the 
first rails made in England or Wales were rolled at the 
Penydarran Works, near Merthyr. Mr. Longridge claimed 
that the first rail ever made was produced at the Bodling- 
ton Ironworks, Northumberland, and that from these 
works a staff of men was sent to Penydarran “ to teach the 
Welshmen to make rails."" The Penydarran works began 
operations in 1782, and reached the height of their pros- 
perity in 1845 when, with seven furnaces in blast, they 
had an output of finished iron amounting to 25,000 tons 
a year. Thereafter they fell on bad times, and in 1865 
they presented a picture of desolation and were at a com- 
plete standstill. They had, however, recently been pur- 
chased by Mr. Richard Fothergill, and it was anticipated 
that they would soon experience a revival of activity. 
Our statement that the first rails made in this country 
were produced at Penydarran, was accompanied by another 
statement to the effect that the first locomotive ever con- 
structed in Great Britain was also made at these works. 
This engine was made, so we said, by Trevithick and 
Vivian in 1804, and was employed to carry manufactured 
iron from the works to a basin on the Glamorganshire 
canal, about nine miles away. In its construction it re 
produced several of the features embodied in a working 
model of a steam carriage made in 1784 ** by Mr. Murdock, 
an engineer in the employ of Messrs. Boulton and Watt.” 
Mr. Longridge did not challenge our remarks regarding 
this historic locomotive. They were, in fact, substantially 
correct. . In the same issue we reported that a mortar 
boat which had been lying afloat in Portsmouth Harbour 
for some months had been docked in order to discover 
how various preservatives and anti-fouling compositions 
with which her hull had been coated had withstood the 
test of time. Of the anti-fouling compositions all, except- 
ing one, a preparation containing mercury, had utterly 
failed to prevent the growth of marine matter. Among 
the preservatives, we singled out for special mention 
Captain Cowper Coles’ method of applying a jin. layer 
of cement to the hull below the water line. Under this 
scheme thin iron plates gashed with small upstanding 
tongues were screwed to the hull and over them the cement 
was plastered. It was found that the cement had with- 
stood the test very well. It was intended that sheet 
copper or anti-fouling composition should be applied to 
the outside of the cement layer. Among the advantages 
claimed for the idea was that the cement layer would 
prevent the setting up of galvanic action between the 
iron plating of a ship and the copper or other non-ferrous 
sheathing applied to the hull. 
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The Smithfield Club Show. 


Ir is‘not easy to say something fresh about the 
exhibits of machinery at the Smithfield Club Show, 
which opened at the Agricultural Hall on Monday 
and closes to-day (Friday); but it is noteworthy, 
¢his vear, that both exhibitors and visitors are more 
optimistic than for some time past. This is all the 
more remarkable in view of the restrictions on the 
movement of cattle, which the outbreak of foot-and- 
mouth disease has necessitated. It may be that, 
a consequence, the visitors were attracted more 
un usual to the mechanical exhibits, but whatever 

cause, there was a distinct air of cheerfulness 


ut the engineering side of the Show. 


rhe time seems now to have gone past when one 
might expect to find many striking novelties at the 
as even the battle between the steam 


Cattle Show,” 


24 tons is obtained. The main pulling rope must, of 
course, be adjusted for length to suit the distance 
away of the tree to be pulled out, and an ingenious 
form of grab is provided for its attachment to the 
winch in such a manner as to avoid damage to the 
rope through knotting. It takes the form of a hollow 
grooved steel casting, inside which there is slipped a 
grooved wedge piece with a semi-circular back. The 
rope is passed right round the back of the wedge and 
the pull consequently forces the wedge tightly into 
the casting. The rope is gripped in the grooves so 
firmly that it will part before it will slip, but is not 
damaged by the grip. When the pull is relaxed the 
wedge easily comes out and releases the rope. Some 
umpression of the powerfulness of this tackle can be 
gained from Fig. 2, which shows a hardwood tree 
recently uprooted with it near Birmingham. 

On the stand of Alfred Herbert, Ltd., Coventry, 
there is a “‘ Pipe Pusher’ of American origin. It is 
intended for pushing pipes directly through the 

















FIG. 1--MAN- POWER STUMP 


and the internal combustion engine for the favour of 
the agriculturist looks like resulting in a draw, 
with each side well established in different fields, 
and there is little fear of electric power being adopted 
on @ large scale by our farmers for some time to come. 
In the circumstances we were quite prepared to find 
in the hall a number of familiar machines, and we will 
not tire our readers with a long catalogue of exhibits, 
which have been already described in THE ENGINEER. 
In the Gilbey Hall, where the lighter machinery is 
shown, we found, however, one or two more novel 
machines, and we will start our account with some 
notes on them. 

The stump puller illustrated by Fig. 1, which is by 
Trewhella Bros., of Island-road, Handsworth, Bir- 
mingham, is an Australian invention and embodies 


several ingenious devices. As will be seen, the gear 











FIG. 2—TREE UPROOTED BY TREWHELLA STUMP PULLER 


PULLER TREWHELLA BROS. 


ground and is operated by hand ratchet gear. Along 
the base there are cast two racks, which mesh with 
pinions mounted in a travelling carriage. These 
pinions are operated by ratchets and a long hand lever, 
which can be arranged to give a movement forward 
of either jin. or lin. for each stroke of the lever. It 
is claimed that a force of 10 tons can be attained by 
one man. The carriage is, of course, used to force 
forward a pilot and subsequent lengths of pipe as 
the work proceeds. The pilot is of a peculiar form and 
has a small cup in the nose, which is said to enable it 
to pass large stones without deviating from its course. 
The makers state that an average speed of progress 
is 40ft. an hour. 

The little pump, by Boulton and Paul, of Norwich, 
shown in Fig. 3, is made in several sizes for duties 
ranging from 400 up to 7500 gallons per hour. Its 
chief feature is the method of oiling, which is worked 
on the splash principle. The crank case is cast in one 
with the frame and provides an oil well into which 
the excentric driving the bucket dips. The gear 
wheel, with which it is driven by the motor, also 
runs in the oil and throws some up into a duct that 
leads it to the crosshead. The cylinder is a separate 
casting, and is brass lined, while the valves are of 
rubber working on bronze seats. All the valves are 
easily accessible without disturbing the pipe work. 
The castings of this pump are machined at one setting, 
so that the proper alignment of the running parts is 
ensured. 

In the main hall the exhibits are, as we have already 
suggested, very similar to those of past Shows, but 
we noticed some minor modifications. In the case, 
for instance, of the petrol ploughing engine by 
McLaren’s, of Leeds, shown in Fig. 4, the petrol 
tank has been rearranged so that it can be fed by 
gravity from the supply wagon. A hand pump is 





comprises a simple ratchet winch, a snatch block and 
the necessary rope tackle for fixing it between the 
tree to be uprooted and any convenient anchorage, 
such as another adjacent tree. The drum of the 
winch, which is 10in. in diameter, has a ratchet wheel 
l4in. in diameter, and is driven by a double pawl 
and tumbler spindle. The thrust of the pawls against 
the spindle is not taken by ordinary bearings, but is | 
transmitted to the framing through a rocking sector- | 
shaped piece, so that rubbing friction is almost entirely 
eliminated and a very powerful leverage is obtained. 
It is, in fact, possible to get a pull on the rope of about 
13 tons with two men working the lever. The rope 
is fin. in diameter and there is room on the drum for 
a length of 48ft. For heavy pulling, the rope is led 
through the snatch block, which is provided with a 
very simple and safe catch, and back to the anchorage, 
so that a double purchase is provided and a pull of 








| then used to raise the petrol to another tank high 
| enough to allow it to flow down to the carburetter. 


A screw tackle, hung from the canopy, has also been 
added to facilitate the removal of the cylinder heads. 
The chief reason why we have included Fig. 4 in 
this notice is, however, the good way in which it 
illustrates the ability of the machine to work on 
uneven ground. As will be seen, the engine is lying 
half in a ditch and the rope leads in at a sharp angle, 
which would result in very awkward coiling on the 
horizontal drum of a steam set. In the case under 
review, however, the rope runs over a large guide 
pulley in the centre of the frame and is wound on a 
separate vertical drum placed at the back of the 
machine. The result is that whatever may be the 
angle at which the rope approaches the machine it is 
wound equally on the drum without riding turns. 
Marshall, Sons and Co., of Gamsborough, have a 


there is exhibited a group of oil engines, including 
sets of 8, 12, and 25 horse-power, a 7 nominal horse- 
power single-cylinder traction engine, and a 4ft. 6in. 
thrashing machine, which is now fitted with ball 
bearings to all the running shafts. The 4ft. 6in. 
thrasher shown by Ruston and Hornsby, of Lincoln, 
is also fitted with ball bearings to the drum shaft, 
cranks and all fast-running spindles. On this stand 
there is also a number of oil engines of the airless 
injection, cold starting and medium compression 
types, the characteristics of which are familiar 
to our readers. They range in size from 6 up to 45 
horse-power and are accompanied by several smaller 
paraffin engines, pumping sets, and so forth. John 
Fowler and Co., of Leeds, again have one of the most 
brilliant electric signs in the Show set up behind a 
compound steam ploughing engine, a four-furrow 




















FIG. 3--MOTOR- DRIVEN PUMP--BOULTON AND PAUL 


anti-balance plough, and a two-shaft reversible 
discer capable of working a width of llft. There is 
also on this stand a 6—7-ton steam wagon with a three- 
way tipping body. It is equipped with a Vee type 
engine, arranged under the driver’s seat, and has a 
worm drive with a three-speed gear-box. Close by 
there is the stand of Clayton Wagons, Ltd., Lincoln, 
on which the most novel item is the introduction of 
four-wheel brakes on a steam wagon—the first 
example, we believe, of such an arrangement. The 
brake drums on the front wheels are attached to the 
spokes near the rims and are consequently of a good 
diameter, so that the braking on all the four wheels 
can be properly equalised. In support of our 
suggestion that the exhibitors are optimistic, we may 
say that we heard that this firm’s forge is working 
night and day at full capacity. 

The most novel exhibit on the stand of Tangyes 











FIG. 4—-PETROL PLOUGHING ENGINE McLAREN 


Ltd., Cornwall Works, Birmingham, is a six-stage 
turbine pump, one of a group of seven new models made 
for heads up to 210ft. and capacities of 1500 gallons 
per minute. The impellers of these pumps are of the 
single inlet type and the end thrust is taken by an 
automatic balancing disc. A small matter, but a 
useful one in dismantling operations, is the provision 
of lugs on the outside of the casings, so that they tan 
be temporarily bolted together and the main through 
bolts slacked off. The casings can then be taken apart 
or put together individually, 

W. Tasker and Sons, of Andover, Hants, have a 
steam tractor and a new type of two-wheeled trailer 
capable of taking a load of 1 ton. It has 4}in. pneu- 


matic tires on steel disc wheels and semi-elliptic 
springs. The body is of steel and the total weight is 
7 ewt: An unusual feature about this trailer is the 
method adopted for connecting it with the towing 





stand, in their usual place near the corner, on which 





The device takes the form of a ball and 


vehicle. 
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socket joint, of which the female part is hinged, so 
that it can be opened for the insertion of the ball. 
The two parts can be closed together by means of a 
cam and lever sufficiently tightly to prevent the ball 
being pulled out by the tractive effort, but still allow 
freedom of movement in all directions. 

Fodens Ltd., of Sandbach, are showing a 6-ton 
steam lorry almost identical with that illustrated 
by Fig. 5, one of the chief peculiarities of which is the 


Improved Spur Gear Generating 
Machine. 


THE accompanying illustration depicts a spur gear gener- 


ating machine, built by Wm. Muir and Co., Ltd., Man- 


shester, and specially adapted for generating the teeth | ! a ; 
> F “ F Be 8 | of science in industry, but there is danger that we m; 


of chain sprocket wheels. Several rather important im- 


provements have been effected in the construction of the | 




















FIG. 5-6-TON STEAM LORRY - FODENS 


provision of Ackermann steering gear. The weight 
of the front end of this machine is carried by a trans- 
verse spring above the axle, which results in a three- 
point system of suspension, and the load is taken by 
a separate framing, instead of transmitted 
through the smoke-box of the boiler, as is the case 
with some machines with locomotive type boilers. 
We have already dealt thoroughly with the steam 
wagon made at Leiston hy Richard Garrett and Sons 
and thus need not enlarge upon it here, but it is note- 
worthy that it is now fitted with a dynamo driven 
directly off the engine with no intermediate gearing, 
for providing current for the head lamps. Incidentally 
Garrett’s are making their own lamps of cast 
aluminium. 

On the stand of William Foster and Co., Lincoln, 
Sir William Tritton showed us an insurance company’s 
certificate which he had just received. It concerned 
a 5-ton compound steam tractor which had been in 
service for fifteen years and had been examined for 
re-insurance. The fire-box was the one originally 
fitted and had not been repaired in any way. The 
permitted steam pressure was, nevertheless, fixed 
again at the original amount of 210 lb. per square 
inch. On the same stand we inspected a very inge- 
nious little mechanical oil pump for lubricating pur- 
poses. In it the plunger is raised by means of an 
excentric worked by a normal ratchet motion. The 
excentric is, however, loose on the shaft and is driven 
by means of a pin bearing against a projection. On 
the outstroke the plunger compresses a powerful 
spring and as soon as the dead centre is passed the 
spring shoots the plunger forward, carrying the 
excentriec round ahead of the shaft. The effect of 
this rapid delivery stroke is that slight leakages past 
the plunger are immaterial and the pump will, we 
are told, deliver paraffin against a pressure of 400 Ib. 
per square inch even when a !/,9in. flat is cut along 
the plunger. 

Blackstone and Co., of Stamford, have a fine show 
of their familiar oil engines, but one of the most 
interesting exhibits on the stand is a new type of 
mowing machine. In the place of the usual crank 
and connecting-rod for reciprocating the cutter blade 
#« mechanism after the fashion of a swash plate has 
been adopted. The result is that a much more direct 
thrust is given to the blade and all the gear can be 
boxed in for lubrication. We understand that the use 
of this driving gear has reduced the draught necessary 
to work these machines by 25 per cent. as compared 
with the ordinary mechanism. 

Among the other exhibitors in the main hall there 
are William Allchin, Northampton, with a steam 
wagon fitted with a tipping body; Aveling and 
Porter, Rochester, a couple of agricultural tractors ; 
Charles Burrell and Sons, Thetford, a steam wagon ; 
J. and F. Howard, Bedford, a tractor and various 
agricultural implements ; Petters Ltd., Yeovil, 
various of oil engines: Ransomes, Sims and 
Jefferies, Ipswich, agricultural implements, including 
a special plough for lifting sugar beet, and a portable 
oil engine. E. R. and F. Turner, of Ipswich, have 
typical examples of crushing and grinding machinery, 
and Wallis and Steevens, of Basingstoke, a traction 
engine and a spring-mounted steam tractor. We will 
not attempt to deal with the exhibits in the galleries, 
as they are almost without exception implements 
and such like apparatus chiefly of interest to agricul- 
turists and dairymen. 
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machine since it was last the subject of a notice in THe 
ENGINEER, May 26th, 1922. 
may be advisable to state briefly the main principle on 
which the gear cutting is effected. The blank is caused to 
roll along the cutter, which has a simple vertical move- 
ment. When the wheel or blank has rolled along the cutter 
a distance equal to the pitch it drops back instantaneously 
parallel with the cutter through a distance equal to the 
pitch, while the cutting tool is at the top of its stroke, 
without either the necessity of stopping the cutter or with- 
drawing the work clear of the cutter. 

One of the most important improvements in the newly 
designed machine is its arrangement for a single pulley 
drive from the line shaft, or by a constant speed motor, 
gearing being provided for giving the desired variations 
of working speeds. The feed gearing is now totally en- 


Before referring to these it | 


The Scientific Basis of Industry.- 
By FRANCIS H. CARR, C.B.E., F.L.C. 


JupceD by the achievement of engineers and chemi 
trained by the methods initiated by the City and Gui\ 
there is ample justification for claims made for the va 


assume that a particular training is the only one 
industry requires in its recruits. 

As far as chemistry is concerned, we have built 
hurriedly on the assumption and have proceeded to 
men of one type, giving too little attention to the quest i: 
whether chemistry can successfully be applied with 
assistance of one type only or whether it is desirab| 
use more than one. 

As one of Streatfield’s pupils, I wish to raise in other 
the doubt whether our educational system is not ope: 
the criticism that it produces more trained chemists 
certain type than our industries can absorb, and yet {.i 
to produce enough of another kind greatly needed by | 
industry and on whom the employment of the usual t 
of trained men largely depends. 

We have met the complaint that introduction of 
university man into the works causes dissatisfaction, | 
apprenticeship produces men more suited to the employ 
needs than does the university, and the trained men « 
plain that they are confined to the laboratory. For m 
reasons there is a pressing need to find some means 
bridging the gap between the laboratory and the work 

There are few industries, if any, which do not need bet: 
technical achievement while in many more efficient | 
duction and better standardisation will bring great 
prosperity, higher wages for workers and increased emp! 
ment. Manager and foreman of the self-educated appr: 
tice type, good as they are, would be more successful it 
better education had been provided for them. 

Greater numbers of chemists do not become manag: 
and foremen because of their impracticability for 
duction, not because of the natural distinction between a 
academic and an industrial laboratory, though it is oft 
a fault of this former that its habitués, seeing no necessi 
for monetary outcome of their labours, look down on th: 
engaged in such practical affairs. 

The view here put forward regarding established metho 
of chemical education is contrary to the hypothesis th 
education in this country is doing the best for appli 
chemistry. University and college training in physi 
chemistry and mathematics provides the best genera 
foundation for a career in any branch of science, and thr: 
or four years can at best provide only a foundation « 
which a structure of special knowledge and experie: 
may be erected afterwards. 

The statement that industry of broad 
training in science cannot mean that in the period 
college training a man can abandon specialisation, becau 
almost always successful study cannot be achieved unle 
the students’ main interest is confined to a comparative! 


requires men 











SPROCKET WHEEL GENERATING MACHINE 


closed, and, together with the driving gears, runs immersed 
in oil. The ram or tool-box slide has been completely 
re-designed, and consists, of a heavy iron casting to the 
back of which is secured a cast steel toothed rack. The 
method of attachment is by means of long T nuts and 
screws shown at the front, this form of construction acting 
as a safety device to prevent the breakage of cutters. It 
will be noted that the front surface of the ram is machined 
on an incline, and upon this the cutter box is carried, the 
latter now being provided with automatic relief mechanism, 
which prevents the dragging of the cutter against the work 
on the upstroke of the ram. 

To adapt the machine to the generation of the teeth 
of sprocket wheels as shown, no alteration of the machine 
was necessary beyond the provision of a special cutter, 
whatever pitch is required being obtained from a pitch 
lever without the use of special gearing. 


narrow field as, for instance, chemistry or physics. The 
question of specialisation becomes one of degree, i. 

the number of subjects, their variety and relative pre 
ponderance. 

There is a strong tendency to train for the industry one 
type of chemist whose training consists of chemistry, 
physics and mathematics, and when this is followed by 
one or two years at research its character does not usually 
take the student outside the same field of study. Such 
training may be the best for most men seeking careers 
in chemistry, but it is not the best for all types, and it does 
not form the best starting point for all kinds of posts in 
the industry. 

Some men possess the instincts of a technologist, to 


* Extracts from the Streatfield Lecture delivered at the 
Technical College, Finsbury, on December 3rd, 1925, 
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whom mathematics beyond early stages is anathema, who 
ean only take remote interest in the theory of light or the 
-onstitution of the atom, but who takes keen interest in 
the problems of applied mechanics, the transference of 
heat, &e., men who cannot compass the abstract, but 
delight in the practical and who inay become first-class 
industrial thinkers and leaders. This kind of man is 
extraordinarily successful in chemical technology, develop- 
ing sound judgment, clear perception, and a sense of 
proportion. 

Many agree that we suffer in this country from a lack 
of men specially trained for chemical engineering. Men 
of the kind I have just referred to and others wishing to 
devote themselves to factory life could meet this need if 
trained im a curriculum where the physics and chemistry 
were of @ more practical type than that suited for the 
university examination syllabus subsequent to the inter- 
mediate science standard. After this a foundation suited 
to the training of a chemical engineer should be laid, 

« the training at present dictated by examination 
llabuses is not best suited for this purpose. 
We need to exercise great care in providing our youth 
with the right facilities for cultivating at this stage the 
best that is in them. Opportunities to develop chemical 
-nuineering during the years immediately following college 
traming are very few because the college foundation has 
not been suitable. For this reason employers will not allow 
the men to take part in actual manufacture, and mostly 
they regard the young graduate as not only unqualified 
such work, but as definitely unsuitable for it, and his 
tivities restricted to the laboratory. 

| greatly deplore the present tendency to regard the 

taimment of a degree as an end in itself, implying qualifi- 

tions for earning a living. 

While much may be said for a training in research in 
preparation for industry, it is not correct to say that this 

ourse is the best preparation irrespective of a man’s 
ibilities on the career he may afterwards follow. Often 
research does not awaken that keen enthusiasm and 
absorption without which it is a poor method of training, 

companied by waste of money and loss of opportunity 
at a time when it is good for the student to face drudgery 
and learn to persevere with monotonous tasks. Apart 
from educational value, the ultimate test of research is 
whether its application adds to the physical, mental and 
moral good of humanity, and this object is served by those 
who apply new knowledge as it is by those who discover it. 

In this country we need men who can apply chemistry 
to industry more than men who will advance our know 
ledge of the science. England has led the world in chemical 
cience and also in those applications where the work of 
the engineer is readily divorced from that of the chemist, 

, in the manufacture of soda and sulphuric acid and, in 
ome respects, in the gas industry, but in organic chemical 
industries requiring exact methods of control and intricate 
plant design others have outstripped us because it is 
essential to have a clear conception of the chemical diffi- 
culties and the mechanical devices for overcoming them. 

There are problems in which the work of the chemist and 
engineer cannot be divorced, and there is at present serious 
lack of men trained as chemical! engineers capable of solving 
the problems of setting up new manufactures and revo- 
lutionising the established ones. Combined training in 
chemistry and engineering has been given in this College 
since its inception, and its students are still keenly sought 
after in the industries. There is abundant evidence of 
the achievement of chemists who received their early 
training in chemistry with engineering as a subsidiary 
subject at the Finsbury Technical College. 

At the time that Finsbury Technical College is about to 
be closed there is need for chemical engineering training 
on a scale adequate for our requirements, not, be it under- 
stood, a continuation of what has been done there, but a 
great and new development of it requiring adequate build- 
ings and endowment and a joining of forces of all who wish 
to solve a great and urgent problem. 

Such an advance would be comparable to, but greater 
than, that of the City and Guilds in founding colleges of 
mechanical and electrical engineering, and 1 believe the 
Council of the City and Guilds of London Institute will 
sive favourable consideration to any scheme which pro 
nises reasonable prospects of SUCCESS. 

Che laboratories and buildings of the Finsbury College 
are to be vacated shortly, and it is not impossible that the 
City and Guilds, in their goodness, would assign these 
buildings to such a purpose and possibly the Ramsay 
Memorial Laboratory would collaborate in the develop- 
ment of a College of Chemical Engineering. 








ESCALATORS ON THE CENTRAL LONDON 
RAILWAY. 


Ar a meeting of the Association of Londou Students of 
the Institution of Civil Engineers, held on December 2nd, 
at six o’clock p.m., Mr. H. F. Molony, Stud. Inst, C.E., 
read a paper on “ Escalators on the Central London Rail- 
way.”” The chair was taken by Mr. G. W. Humphreys, 
C.B.E., M. Inst. C.E., chief engineer of the London County 
Council. 

Mr. Molony commenced with a description of the 
escalators at Liverpool-street Station, which were the 
first to be installed on the Central London Railway. Four 
were constructed in 1920, and a fifth has since been added. 
He then went on to say that at the Bank Station, in 1923- 
1924, three escalators were built in one 25ft. diameter 
tunnel. During alterations to the booking hall, the street 
above was undisturbed, being supported by the aid of 
I4in. by I4in. timbers. At Shepherd's Bush extensive 
underpinning and alterations to the station building were 
carried out ; the lower level escalator chamber, passages 
and. inclined tunnel being constructed under compressed 
air. 

At Oxford-circus the excavation commenced under 
Argyll-street, the station buildings on each side being under- 
pinned. Owing to lack of headroom, the roof consists 
of steel troughing supported by girders running across 
Argyll-street. It was necessary to divert three water 
mains, some gas mains, and high-tension electric cables. 
For the new water mains, which were 30in., 24in. and 21lin. 
diameter, steel casings with welded joints were employed, 
and they were carried between the longitudinal girders 








running parallel to, and beneath Oxford-street. At Bond- 
street, the last station dealt with, much underpinning 
was necessary. The new foundations were carried down 
to London clay. Here some of the work was carried out 
under a pressure of 15 lb. per square inch, in order to 
ane “P 0 any settlement above and consequent damage to 

uildings. 

In conclusion, the author gave some account of the 
restrictions under which the work was done, but for which 
the time taken would have been reduced. 








Reducing Valve for the Vacuum 
Automatic Brake. 


A New type of reducing valve made by Gresham and 
Craven, Ltd., Manchester, for use with the vacuum 
automatic brake is now being tested on some of the railways 
in this country and in India. The object of the valve is, 
first, to assist in maintaining a uniform working vacuum 
on all trains in a group of railways, and thus prevent the 
delays that are sometimes caused by the reducing valves 


on one section or any particular engine being set for a | 


higher vacuum than is usually carried; and secondly, 
to overcome the difficulty experienced by the use of the 
ordinary type of “ pop” reducing valve which can only 
maintain the desired vacuum against a given size of ejector. 
The large ejector, which is used for releasing the brake 
quickly, overcomes the reducing valve that is set for the 
small ejector used for maintaining the vacuum throughout 
the brake system and, if not shut off in time, it produces 
a higher vacuum than the small ejector may maintain ; 
consequently the brakes ‘‘ creep on ” when the large ejector 
has —— working, and then the brakes have to be 
released by hand. On very long goods trains where it is 
desirable to work with a comparatively low vacuum this 
trouble is accentuated. 

Another advantage claimed for the new type of reducing 
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REDUCING VALVE FOR USE WITH 


valve is that it enables the ejectors to release the brakes 
more quickly, as it does not begin to open until the pre- 
determined vacuum has been reached. In this respect it 
differs from other spring-loaded reducing valves, which 
tend to open too soon to a greater or less degree, thus 
making it very difficult to keep accurately to any desired 
definite running condition. 

The action of the new valve will be followed by reference 
to the accompanying drawing. The amount of air that 
has to be admitted to reduce the vacuum in the train pipe 
is controlled by the train pipe valve C, which in turn is 
controlled by a piston B, the top side of which is open to 
the atmosphere through the passage D and to the train 
pipe on the bottom side through the small hole F in the 
chamber E. The vacuum created in this chamber through 
this small hole is under the control of a small spring-loaded 


valve A, the loading spring of which has an adjusting | 


screw G which can be set to open at any desired vacuum 
and is locked and covered by a cap to prevent it being 
tampered with. The piston B has a larger diameter than 
the train pipe valve ©, so that a very definite reduction 
of the vacuum in the chamber E below this piston is 
necessary before the train pipe valve C can open. There- 
fore it is not affected by the early opening of the small 
auxiliary valve A before the predetermined vacuum has 
beon ‘reached, as is usual with spring-loaded valves. This 
valve must open sufficiently to overcome the vacuum 


maintained in the chamber E through the small hole F | 


before the vacuum below the piston B can be reduced to 
a point to give a balanced effect to the train pipe valve C 
and allow it to open freely to any extent and admit a 
sufficient amount of air to overcome either the large or 
both ejectors that may be working. Should the amount of 
air admitted to the train pipe tend to lower the vacuum, 
the auxiliary valve A closes accordingly and the vacuum 
below the piston B is increased until a point of equilibrium 
is again reached between the piston B and the train pipe 
valve C to keep the vacuum constant irrespective of the 
number or size of ejectors at work. 





‘The Productive Capacity of German 
| Machinery Works. 


AmonG the various papers presented at the genera! 
meeting of the Verein Beutscher Maschinenbau Anstalten, 
which was held in Berlin on December 4th, was a remark - 
able report presented by Herr Lange, manager of the 
Association. It dealt with the economic crisis and the 
means of meeting it, and showed how the productive 
capacity of the country, regarded from the standpoint of 
the number of works in individual branches of machine 
construction, had greatly outstripped the requirements of 
the home and foreign markets. This report, we learn 
from the German newspapers, was received with loud and 
repeated applause. The author stated that the crisis was 
now in full swing, and the solution must be of a thorough 
character, so that the economic body might again become 
sound. The German machinery industry had admirable 
prospects in consequence of the industrialisation of many 
countries, and the necessity which always existed for 
German production to keep pace with technical develop 
ment by the improvement of its own machines, but, above 
all, in connection with the increased adoption of mecha 
nical appliances in agricultural operations. 

But the German machinery industry, Herr Lange pro 
ceeded to say, was overcrowded. The only possibility 
of utilising the present productive means lay in the creation 
of a European Customs Union, but so long as that Union 
did not exist, it was necessary to restrict the means of 
production. At the present time, for instance, there were 
100 works in Germany which were turning out lathes, 
whereas the United States managed with one half of that 
number. As the American market had a purchasing power 
that was five times greater than that of Germany, Germany 
should only require about one-fifth of the number of works 
in the United States, or perhaps 15 to 20 works, taking 
into consideration the relatively greater exports. The 
number of wagon works in Germany was now 60, as com- 
pared with 40 in 1913, although the Reich Railways were 
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THE VACUUM AUTOMATIC BRAKE 


giving out scarcely any orders. Moreover, there were 
53 works constructing band saws, whilst 45 turned out 
circular saws and 28 produced saw frames. 

It was necessary to remove the overcrowding by reason 
able individual limitation, otherwise the present under 
selling would lead to the ruin of all. It would only be 
possible to increase sales by reducing the costs of produc- 
tion. Abroad the rate of interest was 3 per cent., and 
the stocks held were enough for from eight to fourteen 
days, whereas in Germany the stocks were sufficient for 
months with a rate of interest several times higher. In 
the opinion of the author, the number of works in excess 
of requirements must be brought to a standstill, written 
off, and, should the occasion arise, be dismantled. Owiny 
to the multifarious output of the machine industry it 
was not possible often to effect complete amalgamations, 
but, already, about 600 machinery works, representing 
one-fifth of the whole machinery industry, had combined 
together in the form of 150 communities of interests. By 
that arrangement, an economy of 23 per cent. had been 
gained in wages in the paper-making machine branch. A 
printing machine works, which used to construct 26 kinds 
of machines according to 115 models, now only constructed 
a single type in four sizes, and had thereby increased the 
efficiency by 14 per cent., while at the same time the 
working expenses had been reduced by from 30 to 40 per 
cent. 

Concerning the bringing about of a reduction inf tho 
prices of machines, Herr Lange stated that the industry 
and other consuming industries required the support of 
the allied industries, and they therefore welcomed the 
proposed formation of a steel trust. It was important 
that, through amalgamations and rational production, 
the steel industry should become strong enough to carry 
on in the face of low Customs duties or without any duties 
at all. The agreement between the steel producing in- 
dustry and the consuming industries, according to which 
the former granted to the latter the world prices for 
materials used in the manufacture of export products, 





646 


THE ENGINEER 


Dec. 11, 1925 








led to the hope of further co-operation between producers 
and consumers. But, said Herr Lange, it was an impos- 
sible condition for the iron and steel industry to demand 
payment at thirty days, and at the same time ask for 
guarantees, while on its part it demanded a credit of one 
year from the machine works. 





NAVAL ENGINEER OFFICERS. 


Tur following letter appeared last week in The Times 
and the Morning Post. 

Sirn,—The Admiralty Fleet Order issued on Saturday, 
November 21st, cannot fail to create not only profound 
disappointment and astonishment in the engineering 
profession, but must also give rise to grave apprehension 
in the minds of those who have at heart the best interests 
of efficiency in our Fighting Services. Apparently without 
any explanation the Selborne-Fisher scheme, inaugurated 
twenty-three years ago, under which the status of the 
engineering officer was fully recognised, has been entirely 
scrapped. 

We do not suggest that the Selborne-Fisher scheme was 
perfect, or that the modifications made in recent years 
were not essential, nor do we plead for either the possibility 
or desirability of an engineer officer taking command of 
a fleet, but we do feel bound to record the most emphatic 
protest against a step which appears definitely to relegate 
the engineer officer of H.M. Navy to the inferior status he 
held in 1902. To accentuate the difference by decreeing 
that ** a more distinct shade of purple is to be used "’ would 
appear to indicate that nothing is to be left undone which 
will effectively mark the change. 

We do not seek to speak for the hundreds of officers 
who entered the Royal Navy under the scheme, and who 
specialised in engineering, nor do we require to point out 
the untarnished record of the engineering side of the Navy 
during the Great War, which was fought in the engine 
and boiler-rooms as well as from the conning-tower and 
the bridge. What is essential to recall, however, is the 
extraordinary increase in responsibility of those technical 
officers and the ever growing necessity for the permeation 
throughout our services of the technical spirit and atmos- 
phere. At no previous time in the history of our Fighting 
Services was it more necessary to avoid differentiation 
of status between the executive and the technical officer. 

Throughout the Services to-day there is ample evidence 
of the need for less rigid adherence to tradition and pre- 
in regard to those appointed to positions of 
authority. The material for the Navy is now to a pre- 
ponderating degree engineering in character. In the 
Royal Air Force, equipment is by far its most outstanding 
problem, while the mechanisation of the Army proceeds 
more and more rapidly. Accordingly do not let us at 
this time adopt without the fullest consideration any step 
which will affect the status of those on whom our Services 
are gradually becoming more and more dependent. Any- 
thing done to-day to cause parents to question the future 
status or dignity of a technical career in any of the Services 
for their sons, anything which appears to detract from the 
position and prestige of the engineering profession, can 
only in our opinion react harmfully on the future efficiency 
of our Services, apart altogether from the effect on existing 
engineer officers, and we trust that this matter may without 
delay receive the fullest consideration from the Associations 
and Societies representative of our profession.— Yours, &c., 

WEIR. 

CHARLES A. PARSONS. 
ARCHIBALD C. Ross. 
J. E. THornycrort. 
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SUPER-HETERODYNE RECEIVERS. 


Mr. A. E. Bowyer-Lowe 
the Junior Institution of 
of “ Super-heterodyne Re- 


On Friday, December 4th, 
delivered a lecturette before 
Engineers. the subject 
ceivers.”” 

Mr. Bowyer-Lowe said that, stated quite simply, the 
principle on which the super-heterodyne operated was 
that the wave length of the received signal was changed to 
some higher wave length, which new wave length was 
amplified at radio frequency and detected in the usual 
way. The change in wave.length allowed of more efficient 
high frequency amplification than was possible on the 
shorter wave length and also gave greater selectivity. 

The change of wave length was obtained by super- 
imposing on the incoming signals a current of different 
frequency produced by an oscillating valve, so that the 
two trains of vibrations produced a beat note. This beat 
note had a frequency equal to the difference between the 
other two frequencies and was usually lower than either 
of them. Mr. Bowyer-Lowe demonstrated the way in 
which a beat note was produced by means of organ pipes 
of varying pitch. He then went on to discuss the choice 
of intermediate wave length, and mentioned features in 
the design of super-heterodyne sets which were desirable 
in order to make the best possible use of the principle 
involved. He dealt with transformers, 
valves and oscillators 

During the discussion which followed the lecturette, 
Mr. Bowyer-Lowe made clear what the useful function 
of a super-heterodyne set was. It was not, he said, the 
type of set to use for local reception nor could it be expected 
to give reproduction which would be considered entirely 
undistorted by a critical ear. It was purely for long dis- 
tanco reception, for operating a loud speaker, practically 
free from distortion, and without interference. 
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A REvTER’s message from Tokio states that the Japanese 
Railway Department, after a two years’ special test, has 
decided to substitute British rails for American, the tests 
having proved that the former are greatly superior and 
last longer. It is understood that the authorities con- 


NEW BRITISH STANDARD SPECIFICATIONS. 


Tue British Engineering Standards Association has 
recently issued Standard Dimensions for Dynamos, Dis- 
tributor Mountings, Starting Motors and Dynamotors 
for Automobiles (Publication No. 5031-—5034~-1925), 
which are bound in one cover ; also Standard Dimensions 
for Small Couplings for Internal Combustion Engines 
(Publication No. 5035-1925). The first includes four 
specifications giving the overall and other important 
dimensions, which are useful to the designer when arranging 
the placing of the various accessories in the chassis. It is 
a publication which should be in demand, and will probably 
be as much appreciated by the private user and the small 
garage man as by the manufacturer. When universally 
adopted it will be possible to replace or interchange the 
various makes of these fittings without the costly altera- 
tions which are generally necessary when another make of 
dynamo or starter is fitted into a chassis. The fifth 
specification, that for small couplings (No. 5035-1925) 
is also dimensional and gives all that is necessary for inter- 
changeability. 

The dimensions in the above publications are given both 
in inches and millimetres. The new standards contained 
are based upon the provisional Standards Nos. 15, 16, 17, 
18, and 19 of the Society of Motor Manufacturers and 
Traders, Ltd., published in the data sheets of the Institu- 
tion of Automobile Engineers. They were submitted to 
the B.E.S.A. for consideration and approval and have 
now been issued as British standards. 

The B.E.S.A. has also published the following new 
and revised British Standard Specifications :—No. 42, 
1925 : Reciprocating steam engines for electrical purposes ; 
No. 120, 1925: gas engines for electrical purposes ; 
No. 213, 1925: heavy oil engines for electrical purposes, 
airless injection, cold-starting type; No. 211, 1925: 
heavy oi! engines for electrical purposes, Diesel type, 
air injection; No. 212, 1925: heavy oil engines for 
electrical purposes, surface-ignition type. The specification 
for reciprocating steam engines is a new edition of the 
original specification No. 42, issued in 1909. The revision 
has occupied several years; all the clauses have been 
modified and brought up to date and a number of additions 
have been made. The rating of the steam engine is specified 
as the load in brake horse-power assigned to it by the 
maker to satisfy the requirements of the purchaser and 
to comply with the specification ; a margin of capacity of 
25 per cent. above the rated output is called for. The 
cyclic irregularity has been defined and limits given and 
the question of fly-wheel effect is dealt with. Steam and 
exhaust pressures, standard. speeds, speed adjustments 
for paralleling and governing, and the equipment which is 
to form part of the standard engine are also given, together 
with appendices setting forth the particulars which should 
be supplied to the engine maker with the inquiry and the 
particulars to be supplied by the engine maker. 

The four specifications for gas engines and heavy oil 
engines were prepared concurrently, and the aim has been 
to secure consistency and uniformity regarding the salient 
features as far as practicable. The rating in each case is 
defined as the load in brake horse-power which the engine 
can carry continuously for a period of twelve hours at its 
rated speed when working under the stated conditions 
of pressure and temperature, and in the case of gas engines, 
with gas of the stated calorific value. The engine must be 
capable of developing for one hour 10 per cent. above this 
rating. Clauses have also been included regarding the 
selection of the size of engine required to suit the capacity 
of a specified generator ; the cyclic irregularity and the 
question of fly-wheel; the permissible variation in speed 
for paralleling and governing ; the allowance te be made 
when an engine is working under non-standard atmos- 
pheric conditions; gas or fuel consumption; tests and 
standard equipment. 

Copies of all the above specifications may be obtained 
from the B.E.S.A. Publications Department, 28, Victoria- 
street, London, 8S.W. 1, price Is. 2d. each post free. 











Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents. \ 


HEATLESS COMBUSTION. 


Sir,—In my letter of November 16th I showed that my 
original expression for calorific value given in my letter of 
October 13th, namely, Q,, Q,," U,", identical with 
Qy U,* U,". The definition usually applied is as 
follows : 

The calorific value is the quantity of heat which must be 
abstracted from the products of complete combustion of a unit 
of fuel in order to reduce them to the temperature of the mixture. 
The second of the above two equations represents directly 
this definition ; the first equation giving identical values, as I 
have shown previously, must obviously agree with this definition. 
I am afraid that Mr. Walker is too generous in ascribing this 
definition to me. 

I also showed in my previous letter that Mr. Walker's analytical 
expression for calorific value did not agree with the accepted 
Mr. Walker fails to bring in agreement his Q” vu. 
In dealing with 


Is 


definition. 
U,," with his statement of October 24th. 
methods of obtaining the calorific value he referred to exhaust 
products being reduced to the initial temperature of the mixture, 
yet there is nothing in his analytical expression representing 
exhaust products at the temperature of the mixture. Indeed, 
he now takes the difference of the two constants [ used in my 
first letter, namely, K, K,, and calls it the true calorific 
value. In his letter of November 16th he stated that allowance 
is made for temperature when establishing the calorific value. 
His last calorific value appears as the difference of two constants 
and therefore is constant and independent of the temperature. 
It appears that the whole confusion was due to Mr. Walker having 
two different calorific values in mind. It is sufficient, however, 
to state that his last calorific value is not the calorific value as 
generally accepted and measured. 

It is also now quite clear that whatever Mr. Walker might 
mean by calorific value, it is quite irrelevant to my analysis 


of heatless combustion. My equations and analysis stand 


Mr. Walker proceeds to plot adiabatic curves on a p v diagrar, 
I am afraid I cannot accept his adiabatics. We must remember 
that there is a very definite relation between combustion pro. 
ducts and the mixture, in addition to the condition of heat|oxs 
combustion established in my first letter. There is no indica. 
tion in Mr. Walker's adiabatics that they do represent actux!|y 
a mixture which has been compressed to the neutral point id 
that that mixture has actually heatless combustion. However, 
the problem has been raised by Mr. Walker to show that {| 
term of heatless combustion, as defined by me, is a misnomer 
While I cannot and do not claim having in any way origina 
* heatless combustion,” I think that the term is quite 
venient, together with the other two “ exotherm 
and “ endothermic.”’ It does not appear clear why the term 
misnomer if in some processes there is, or is not, a surplu 
work ; but I think you will agree that an opinion concer: 
merely a term is of no consequence to the problem itself. 

In my last letter in and 6 I inadverte: 
took the temperature ¢, for combustion temperature when 
instead of making su! 


terms 


equation 5 
mixture was at a temperature of zero ; 
assumption, the temperature ¢, should be established from 1 
adiabatic expansion of the combustion products from the neut 
point and this temperature would then enable us to calcul 
the adiabatic work and the heat in the combustion product 

the end of expansion. This calculation would have to be don: 
every case, as it depends on the constitution of the combust 
products. I believe that if it 
generally there is a balance of adiabatic work even in the case 


carried out would show tl! 
heatless combustion. 

In my original letter I showed that the action of hydrogen 
earbon dioxide reprerents neutral combustion at two tempe 
tures. Therefore, if we take | kg.mol. of hydrogen and 1 kg.n 
of carbon dioxide as the mixture, and on the other hand | kg.n 
of H,O and 1 kg.mol. of CO as the products of combustion, t 
adiabatic work can in this given case be established. 

As I have already pointed out, whether there is, or is not 
surplus of work, it does not affect the problem of heatless co: 
bustion in the sense raised by you 

Mr. Walker takes my conclusion at which I arrived in : 
last letter in connection with the adiabatic work in a proce 
which involves heatless combustion and applies it to all ideal yg 
and petrol engines. I am afraid that this is a very remarkabl: 
A conclusion which refers solely ‘to heatless cor 
bustion, whether right or faulty, can be applied again sole! 
to heatless combustion and not to exothermi 
or does Mr. Walker really think that all ideal gas and petr 
engines have heatless and not exothermic combustion ? If | 
prove it, then it means confusing tw 


That such confusion would of necessit 


procedure. 


combustior 


does not, or cannot 
entirely different things. 
result in faulty formula for the efficiency of all ideal gas anid 
petrol engines is beyond doubt. B. PochoBRapsky. 

Erith, Kent, December 8th. 

Heatiess Comsustion.—iIn Mr. W. J. Walker's letter in last 
week's issue the upper limit of the second integral in formula (1! 
should have been T, and not T,, as misprinted. With this altera 
tion formula (3) correctly represents the combination of formula 


(1) and (2).—{Eb. Tue FE.) 


COMPOUND LOCOMOTIVES 


Sir, Some reply is, by courtesy, due from me to the remark 
made by Mr. Ahrons and Mr. Brewer. 

Mr. Ahrons has pointed out how much both augmented power 
and economy in locomotives has been due to the use of harder 
metals for the engine machinery and for the rails—a significant 
fact—and Mr. long since, has urged the necessity of 
getting more superheated steam into the cylinder at every 
stroke, and avoiding the old fallacy of keeping it out by means 
of short, wire-drawing cut-offs. Such facts must always b« 
kept in view. 

The quotations of P.L.M. compound working, from page 509 
June 8th, 1917, include, as a matter of course, such economy as 
may be due to the use of superheated steam ; consequently 
Mr. Brewer is obviously under a misapprehension that * * R. ¢ 
appears to be convinced that compounding cannot be improved 
superheating.”” Convictions and personal opinions are 
The facts alone ought to stand, and, above al! 


Brewer, 


by 
negative values. 
those facts as autographed by the steam itself. These show that 
at all speeds and at all economic cut-offs, the indicator card 
areas—e.g., horse-powers and tractive efforts—are from 50 to 
60 per cent. larger in compound than in single expansion, 
whether the steam is saturated or superheated. As this may, 
again, be construed to read that there is “no gain by super 
heating,’ 1 here quote “ index " figures of steam consumptions 
in first-class modern superheater simple locomotives, and, in 
normal, balanced piston load, compound engines—by which 
qualification are ruled out all locomotives with double reversing 
gears, both French and Italian, and von Borries’ or all other 
locomotives which are operated with long low-pressure cut-offs 
in such a way as to reduce the card areas and the fuel economy to, 


more or less, that common with single-expansion pure and simple. 
Py 
Steam per indicated horse-power per hour. 
Simple. 
Ib. 


Compound. 
lb 


18 50 per cent. higher 


Saturated steam 
consumptions 
Saving by superheated 
steam during tests 
(one-fourth) 
Superheated steam 
This will satisfy Mr. Brewer and others that 25 per 
duly shown as the test fuel economy by superheating 
simple and compound engines alike. The 20-8 Ib 
sumption quoted is net of water losses for footplate services and 
Lima * 240 Ib. pressure 


Ditto 
Ditto 


4-7 
13-8 20-8 


cent. 18 
in both 


con 


auxiliaries, as reckoned off in both the 
* 235 Ib. simple in the Swindon Plymouth 


simple and the ** Castle’ 
These compound engine 


dynamometer tests of March, 1924. 
figures are about 2 lb. above some recorded in dynamometer 
In the recent revival-—in 
with 


tests elsewhere than on the P.L.M. 
large numbers—of the two-cylinder 
saturated steam for Austria and for Bulgaria, modern improve- 
ments have notably reduced consumptions below those usual for 
the latest superheated steam simples. The Italian two-cylinder 
compounds— Fig. 7, page 570, December 9th, 1904—are now 
highly prized in Italy. These facts have been so far ignored for 
lack of commercial interests behind the revival; but railway 
engineers cannot overlook the fact that the Reichsbahn Central 
Administration, always so notoriously opposed to double expan - 
sion, reported: ‘ Results excellent” of the new Bulgarian 
saturated steam compounds; yet “ Results nil,’ both of the 
trip valve gear engines and of the Stumpf simple uniflow loco- 
motive. It should also not be forgotten that in his report on the 


cross-compound 








template complete substitution within the next decade, 


exactly as I put them in my first letter. 


workings of the innumerable systems of locomotive on the 
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French State Railways, Mr. Nadal, summarising on the Vauclain 
Baldwin—showed that it was 
»§ per cent, more economical than the new Baldwin simples of 


rated steam compounds 


200 Ib, pressure, and that their net indicated steam consump- 
tions varied from 15-5 1b. to 18 1b. per indicated horse-power 
h rhe superheater company would further claim to reduce 

rate by one-fourth ( 11-7 lb. to 13-5 1b. per indicated 
horse-power hour, as now actually realised in various com- 
pound engines). 


Versons having a small acquaintance with English loco- 
motives have urged that there must be a “ snag "’ somewhere 


that the compound engines may, indeed, pull 20 per cent. heavier 


is and save 15 per cent. of the coal at the same time and cost 


wrong” in it 
Messrs. Webb, Hughes, Ivatt, and numerous others all 
“ results 


to upkeep, yet there must be something 


i to get In this implication the average man 
iys harps back to notorious failures, and frankly refuses to 
We are also told that “all the 
‘ tinent is returning to single expansion,” while precisely the 


learn of the recent advances. 
reverse is the fact. With many hundreds of modern British, 
G an and American simple superheater engines now working 

France, the railways, as now amalgamated, are reintroducing 


pound engines throughout France and also in Italy. We 


travel from Brest to Marseilles and to Brindisi by compound 


motives of a power unknown in this country, although we 


even larger boilers. There is no “snag” there. The real 


ible in this country has been the non-observance of quite 
elementary technical rules essential for success if a boiler now 

| for trains of up to 500 tons is to be made to haul 750 tons 
xpress speeds without any increase on its present coal con- 
ptions per trip. To earn increased dividends by compound 


don'ts 


sansion alone involves many to those designers 
would avoid the blunders which led to the first ending of 


pound expansion in this country after Garbe began his 


7 


hmidt campaign here. It has been said that had Schmidt 
tented compound engines instead of superheaters, every rail- 
in the world would now be using compound engines, 
Sentiment for the Stephenson locomotive, after 100 years, is 
out of place with the growing fierce competition against 
ways by the motor car and char-&-banc. 
and the like, and higher 
ods at lower fares, if railways expect further patronage. All 


In the Spectator 
read a demand for Pullmans ” 
is possible with compound expansion—greater loads, 
vher speeds with lower all-round expenditures, and no patents 
But these 


its must be guaranteed to the companies, with penalties 


take off the full gain by the railway companies 


failures You cannot ask designing staffs, used all their 

+ to simple expansion, to make a success where their fathers 

ul so repeatedly failed No amateur attempts are again 
feasible. When we want a vertebrate hinged concrete railroad 





h we call in Spec alists, who « omply to general spec ications 
Compound locomotives require very high specialisation. Few 
re the orders that come to England for waterless or for 

mpound locomotives The time has now arrived, on the 
fiftieth anniversary of the compound locomotive, to initiate 
new era in railway travel that will surprise and delight the 
PASSO OPS 

Some apology is due to readers for the statement of * per- 

tages,’ as given on page 613 20 to 30 per cent. to be taken 
ff road figures to compare with bench test conditions This 
uld be 15 to 20 


ve, the total avers 


recent. As regards the Lima *’ locomo- 








*s show that 22-92 lb. superheater steam 
per indicated horse-power hour is 20-16 Ib. when deducting for 
Possibly 15 to 20 per cent. of the 
writes Mr 


ACCESSOTIES 12 per cent. 
team generated is used by the auxiliaries or is lost, 
Paul Clayton, on page 5, in Bulletin No. 65, University of Illinois 
Experiment Station, in referring to the conditions in road work- 
ng as compared to those recorded on the Pennsylvania Railroad 
\ltoona testing plant, wherein every loss other than that which 
actually occurs in the cylinder is always very carefully deducted, 
so that “* spot 


point hgures made at constant cut-off, pressure 


and speed-—are obtained which have no parallel in road service, 
with the customary varying cut-offs, &c., but which have, 
nevertheless, entered into general Press descriptions of American 
locomotives as being average figures of actual working, and thus 
conveying abroad an idea of amazing economies that are never 
found in similar locomotives as imported by continental and 
colonial railways. Clayton, page 34, Michigan Central Railroad 
cross-compound “ No. 585, average moist steam consumption 
per indicated horse-power hour was 19-9 Tb. at same speeds as 
No, 929." (Tests, a.p. 1904, Louisiana Exposition, St 
Missouri, U.S.A.) 

rhe Boston and Albany Railroad has therefore performed a 


Louis, 


most important service in showing by a great number of road 
tests (1925) the actual consumptions of a “ super-power Lima 
locomotive,” with 50 per cent. limited maximum cut-off, over 
Sin. valve travel, 240 lb. boiler pressure, superheater, feed heater 
and other fuel-saving devices. Not less important has been 
Mr. Collett’s (G.W.R.) contribution to the railway world in 
revealing the facts of road working by a high-pressure British 
locomotive (1924) on which previously the ideas entertained, 
here and abroad, had been of both fantastic and nebulous. To 
the Great Western Magazine statisticians abroad owe a great 
debt for the first complete indications concerning modern 
1925, 
and using coal ot a very high, known quality, so enabling valuable 


British engines of high repute in the “ exchange tests,” 
comparisons of work in ton-miles per hour per ton of steam. 
December 5th. R. C. 


Sin,—Your correspondent “Compound” is evidently one 
of those enthusiasts who regard compounding as the hall-mark 
His statement 


‘uncomfortable " is 


f perfection so far as locomotives are concerned. 
that our locomotive engineers must feel 
really too funny for words. If he had a better understanding of 
the conditions which govern the designing of British locomotives 
he would not make such a statement 

Many of your old readers, including Mr. F. W. Brewer, will 
remember that about fifteen years ago 1 started a discussion on 

British Locomotive Practice of To-day in the columns of 
Tue Enorneer, when the vexed question of compounding was 
thoroughly thrashed out. 

The fact of the matter is that when a really powerful loco- 
motive is needed, say, for instance, an engine to equal the power 
output of one of Mr. Gresley’s “‘ Pacifics,”’ compounding is ruled 
out of court for the simple reason that the English dimensional 
gauge does not permit of sufficiently large low-pressure cylinders. 

To equal a Gresley “ Pacific ” the low-pressure cylinders would 
require to be 25in. diameter. These could not be fitted between 
the frames, and even if they were placed outside with the con- 
necting-rods driving close to the wheels and the coupling rotls 
in the extreme outside position, the cylinder covers would still 
project beyond the loading gauge. 

It follows, therefore, that if compound engines of great power 








are to be used in this country much higher boiler pressures will 
have to be used in order to compensate for the restricted cylinder 
volumes. 

Taking the matter in all its aspects, I still hold the view that 
the three-cylinder simple engine is the best proposition for an 
all-round economical locomotive where great power is required. 
Adequate bearing surfaces are also a good feature of the three 
cylinder engine. Cuas. W. Dauncey. 
Birmingham, December 8th. 


CONGESTION AND REDISTRIBUTION OF POPULATION. 


Sin,—-The whole problem of migration within the British 


Empire is beset with difficulties and contradictions ; in fact, 





in many ways the needs on the one hand and the restrictions and 


conditions on the other are such poles asunder that it would 





appear almost to pass the wit of man to reconcile them. We 
have in this small country an enormous and ever-incréasing 
population, crammed into congested districts, literally ‘‘ eating 
its head off" in these days of trade depression, unemployment 
and the dole. We have a dwindling agriculture, and a growing 
dependence on countries overseas for our food supplies and our 
markets. Against this, we have vast Dominions and Colonies 
unpeopled and undeveloped, possessing incalculable resources, 
Never before was there 
* But,” the 

and it is 


awaiting only the necessary man power. 
such urgent need for redistribution of population 
Dominions say, ‘‘ we want only your agriculturalists, 
precisely these of whom we have so few, and can least afford to 
lose. 

The Empire Community Settlement Committee puts forward 
&@ migration proposal on entirely original lines, and in the interests 
of those who are neither capitalists nor land workers. It is 
intended for those who have assured incomes or pensions ranging 
from about £250 to £800 a year, such as ex-officers and officials 
of H.M. Services, retired members of the professions and those 
having annuities or incomes from investments, all of whom are 
finding life increasingly difficult in this country, owing to the 
present stringent economic conditions. Many are still in the 
prime of mental and physical vigour, but can find no outlet for 
their energy in this country Most of them have children to 
educate and equip, and the prospects for such children are not 
rosy in Great Britain in its present overcrowded state 

Briefly, the plan is to establish residential communities of 
from fifty to a hundred families, of kindred tastes and interests, 
in those parts of the Empire best suited for such settlement 
South Africa, New Zealand, British Columbia, Australia and the 
West Indies appear to be especially favourable for the purpose 
Each community settlement would hinge, as it were, on a central 
club house. Here all the catering would be done, and the social 
life generally of the community would be centred In the 
surrounding gardens and grounds would be the separate fur- 
nished dwelling accommodation of the resideuts and facilities 
for outdoor recreations There would also be a small plot of 
ground for each, for the practice of some form of small husbandry 
under skilled tuition 
occupation, but would be a means of adding to income 


This would provide not only healthy 
It would 
also give valuable experience to those thinking of taking up 
agriculture, &c., on a large scale 

Perhaps one of the best and most original features of the 
project is that the community settlement itself would not be for 
permanent residence. It is intended to be a temporary home to 
which families could move with ease from this country, and in 
which they could live comfortably within their incomes while 
they are testing life under new conditions and in a new country 
Thus would be removed one of the greatest deterrents to migra 
tion, viz., lack of knowledge and of the means to acquire that 
knowledge by personal experience. 

Furthermore, the new arrival would not be faced with the 
immediate necessity of finding a house and domestic servants, 
while ignorant of local conditions and prices. For in the com 
munity settlement the catering and maintenance services would 
be all provided, and at a figure as low as would be compatible 
with ordinary comfort. Luxury would not be aimed at. 

During this trying-out period, which has been provisionally 
fixed at a maximum of five years, the only financial obligation of 
the residents would be to guarantee their rent, club subscrip 
tions, &c., the latter covering food and all services. 

For those who, after the trial period, desire to settle down 
permanently, there would be land available in the vicinity on 
which a house could be built, on a system of time payment. 
Any so desiring could do this before the expiry of the five years 
in the community settlement, providing his place could be filled 
from the waiting list. This waiting list is essential, for the 
following reason. The E.C.S. Committee do not intend to have 
any financial interest in the project. They regard it as essential 
that they should be free from considerations other than the 
interests of the settlers For the provision of the land, build- 
ings and maintenance services needed for the settlements, the 
Committee considers that the Dominions, realising the value 
to themselves of such immigration, should be responsible. The 
Vice-chairman, Sir Roland Bourne, is at present in South Africa 
examining this question, and he reports that in both official and 
private circles the proposal is received with warm approval. 
Excellent offers have been received, and are being investigated 
by Sir Roland. There is thus good ground for believing that 
responsible interests in the selected Dominions will furnish the 
accommodation required, if they are satisfied that expenditure 
incurred thereby will be covered by a fair return.: This return 
would be assured by the guaranteed rents and subscriptions of 
the residents ; but as these would be assessed on the basis of a 
full settlement, it is necessary that there should be families 
ready to take the places of those desiring to change from lease- 
hold to freehold. 

It will be seen therefore that the Commitfee’s project falls 
into three parts. First, to place Britain Overseas within the 
reach of those of limited resources ; secondly, to provide for 
them a comfortable and inexpensive home, with congenial 
society, what time they sense the country and gain experi- 
and, finally, to enable them to establish themselves 
permanently in their new home with no resources other than 


ence ; 
their assured incomes. Too much stress cannot be laid on the 
importance of being enabled to test a country thoroughly before 
burning one’s boats. 

Although I have spoken principally of ** grown-ups,” it is 
perhaps their children who would benefit most Educated, 
trained and acclimatised to the conditions overseas, they would 
be well fitted to develop a freer and fuller life, with greater 
chances of ultimate prosperity, than this country affords now- 
adays. And it must not be forgotten that it is upon the popula- 
tion and development of our Dominions and Colonies that the 
well-being of the British Commonwealth depends. 

Such, at any rate, is the creed of the E.C.8. Committee, and 
they en@bodicd their design in detail in their report, w hich may 









be had on application to the honorary secretary, 89, Kingsway, 
W.C, 2. Since its publication in April, it has been circulated by 
the principal Departments throughout H.M 
Services, and through private channels to many to whom it 
The response has shown that there is definite 





Government 


might appeal. 
and urgent need of a migration plan on the lines suggested. Sir 
Roland Bourne returns to London in January, and it is hoped 
then to take vigorous measures to put the plans into effect. 
To make this possible, one thing alone is needed—definite and 
strong evidence of the desire for*community settlements 
Supply, as ever, will follow demand. 
Murpoca MACDONALD, 
Representing Engineering and Industry, 
Empire Community Settlement Committee, 
December 8th 


LOW-TEMPERATURE CARBONISATION 


Sin,_—-With reference to Mr. David Brownlie’s letter in the 
current issue of your journal, regarding the promotion of an 
institution or association of fuel technology and low-temperature 
carbonisation, it may interest many of your readers to know that 
the Institution of Fuel Economy Engineers has already been 
formed and includes in its objects those suggested by your 
correspondent. 

The main objects for which the Institution is established ar: 

(a) To promote the science and practice of fuel economy 
engineering in all its branches, and to give encouragement to thi 
use of inventions and an impulse to methods likely to be useful 
to the members of the Institution 
others interested in the preparation, use and combustion of fuel 


(6) To enable engineers and 


to meet and correspond, and to facilitate the interchange of 
ideas respecting improvements in the various branches of fuel 
technology, particularly in regard to the economical prepara 
tion and combustion of fuel for industrial purposes, and the 
publication and communication of information on such matters 

It is anticipated that the Council will shortly be in a position 
to appoint a special committee to deal with the important subject 
of low-temperature carbonisation, and it is hoped that this 
decision may be announced at an early date. 

In the meantime, the undersigned will be pleased to forward 
full particulars of the Institution to any of your readers who may 
be interested in it 

H. L. Pree, 

29, Sherwin-road, Lenton, Nottingham, 

December 7th 


Secretary. 


THE FRENCH NAVAL RENAISSANCI 


Monsieur,—Nous avons relevé, en lisant larticle intitulé 
“The French Naval Renaissance,’ paru au n°. 3142 du Il 
Octobre, 1925 (page 407 de Tue Enortverr), l'informa 
tion suivante, relative aux Croiseurs de 8000 tonnes, construits 
pour la Marine Frangaise “It is therefore not surprising to 
learn that the preliminary steam trials of the Duguay-Trouin 
have failed to give complete satisfaction 

Nous avons l‘honneur de vous faire savoir que c'est notre 
Société qui a établi les plans des appareils-moteurs de ces 
bateaux, et, en cette qualité, nous vous informons que, con 
trairement & ce que vous avez publié dans le numéro précité de 
votre Revue, aucun essai de bateau de ce type n’a eu lieu 
jusqu'ici. En conséquence, nous espérons que vous voudrez bien 
rectifier dans un prochain numéro de votre journal l’informa 
tion en question qui est erronve. 

CompaGnie Evecrro-MECANIQUE, 
P. LAMBERT, 


Paris, 27 Novembre Le Secretaire General 


|We must express our apologies to the Compagnie Electro 
Mecanique. Our information was that the basin trials of th: 
Duguay-Trouin took place in September, but we were obviously 


misinformed,—Ep. Tuer E.} 


LOCOMOTIVE SUPERHEATING 


Sim,—The Great Western Railway was the first line in this 
country to put a superheater locomotive into service. Tho 
engine in question was No. 2901, a two-cylinder 4-6-0, and it 
was fitted with a Schmidt superheater in May, 1906. Two 
Lancashire and Yorkshire Railway 0-6—0's were, however, con 
temporaneous, these being Nos. 898 and 900, both of which were 
equipped with the Schmidt apparatus in 1906, No. 898 in Novem- 
ber and No. 900 in December. 

Like the Lancashire and Yorkshire, the Great Western deserves 
credit for being one of the pioneers of what may be termed 
modern locomotive superheating here, and for having very 
carefully investigated the matter. 

Fr. W. Brewer 


Stevenage, Herts., December 5th 





AN IMPROVED ACCUMULATOR. 


Aw accumulator, for which important advantages are 
claimed, has been brought to our notice by the Tungstone 
Accumulator Company, of 3, St. Bride’s House, Salisbury 
square, E.C.4. A partly pasted plate, which has been 
sent to us, gives a good idea of the construction of the 
grid, which is composed of pure die cast lead units joined 
together in one operation on all four sides by liquid anti 
monial lead fed under pressure into recessed grooves on 
the outer edges of each unit ; and at the same time a frame 
is formed round the complete plate. The paste is forced 
under pressure into both sides of the plate sumultaneously, 
and through the entire depth of the interlacing holes in 
the grid, which is designed on the lattice basket principle 
Notwithstanding that a very low percentage of antimonial 
lead is used in the construction of the grids, the plates arc 
By the use of a large volume of pure lead 


very robust. 
increage d 


the makers claim to obtain an appreciably 
capacity and a long active life for the accumulator. No 
wood or celluloid separators are used, and another special 
feature is the employment of a seamless indestructible 
metal container, designed to resist acid, heat, corrosion, 
&c. These antimonial lead containers are made by a 
patented high-pressure die casting process. The accumu 
lators are made for motor car, wireless and other classes 
of service, both high and low-tension wireless accumulators 
being supplied. 
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Underhung Travelling Jib Crane. 


Four l-ton, four-motor, overhead electric travelling 
cranes, with underhung revolving jibs, have recently been 
constructed by the Vaughan Crane Company, Ltd., 
Openshaw, Manchester, to the order of the Crown Agents 


for the Colonies, for Kilindini Harbour, on the Uganda | 


Railway. One of the special features of these cranes, which | 
i | Each end carriage is mounted on two large travelling 


are illustrated in the accompanying engravings, is the 
underhung revolving jib, which enables loads to be lifted 


of the tramway type, and the metallic resistances are 
furnished with a number of contacts for the regulation of | 
speed in either direction. The controllers are arranged 
in the driver's cage, which is carried on one side of the 
revolving underframe. The cross girders, which are of the 
lattice type, are built up of mild steel sections, and well | 
strengthened with stiffeners. The end carriages are con- 
structed of steel plates and angles and channels, the con- 
nection to the cross girders, to which they are bolted, 
being such that shearing stress on the bolts is avoided. 


wheel<, which have double-flanged hard steel tires. These 


out of an adjoining bay and deposited in the bay in which | wheels are mounted on axles hushed with gun-metal. A | 


the crane operates 


The chief dimensions of the cranes are :—Span, between 


platform extends the full length of the crane on each side. | 
The jib arm is built up of rolled steel sections and the | 


Span #2°6 —~ 


| accidents, while the brakes are very powerful. 
to the hoisting motion there are a solenoid released brake 


vey ee & 





four cast steel double-flanged runners, driven from the 
5 horse-power cross traverse motor through a train of 
machine-cut spur and bevel gear. The motor for the 


longitudinal travel motion is mounted near the middle 


| of the span and drives one travelling wheel on each end 


carriage through the usual cross shaft and machine-cut 


| spur and bevel gear wheels. 


As these cranes will have to be operated by natives, 
every precaution has been taken in the design to prevent 
Fitted 


and a foot brake, and there is a solenoid released brake 
for both the cross traverse and longitudinal travel motions 
To prevent overwinding and overlowering there is an 
automatic circuit breaker, which instantaneously cuts off 




















$2ft. Gin.; height, floor to gantry rail, 
l6ft. lljin.; and radius of jib, centre of post to centre 
of load, 20ft. maximum and 17ft. minimum. The crane 
is fitted with motions for hoisting, cross traverse and 
longitudinal travel, each operated by a separate electric 
motor and train of gearing, and there are also slewing and 
luffing motions operated by a single motor clutch and 
gearing. The following are the operating speeds :—Hoist- 
ing, 150ft. per minute; slewing, 125ft. per minute; 
luffiug, 50ft. per minute; cross traverse, 100ft. per 
minute; and longitudinal travel, 200ft. per minute— 
all the motor speeds being 700 revolutions per minute. 
The electrical equipment is designed for three-phase 
alternating current, 50 cycles at 415 volts, and all the 
motors are of the slip-ring induction reversing type, 
having high starting torques. The motor controllers are 


rail centres, 


| balance weight. 
gears are fitted, and they are operated by the same 5 brake | 
| horse-power motor which operates the luffing notion. 
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ARRANGEMENT OF UNDERHUNG TRAVELLING JIB CRANE 


traversing carriage, which is of steel sections, is arranged 
to accommodate the traversing axles, bearings, steel centre 
post and the traversing gear. The hoisting motion com- 
prises a cast iron drum of large diameter, which is grooved 
to take the whole of the rope in one layer. It is driven 
from the 15 brake horse-power hoisting motor through 
machine-cut gearing, and the load is lifted on @ single | 
fall of steel wire rope, one end being fixed to the barrel | 
and the other end being fitted with a lifting hook and 
For slewing, worm and spur reducing 


The worm gearing operates in an oil bath, the worm being 
of steel and the worm wheel phosphor bronze. The luffing 
motion comprises bevel clutch gearing and worm, spur and 
erank and lever mechanism. The carriage is mounted on 


Maximum Radws 20 0 


‘ — ry 
Controllers t 
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Block Plan of Revolving Structure 


| 


current from the motor. <A feature of this device is that it 
is self-resetting after use, thus obviating the necessity for 
the crane driver having to mount to the crab to replace 
the switch. Limit switches are also fitted to the cross 
traverse motion. 

The switch panel in the driver's cage has an equipment, 
comprising a triple-pole line contactor employed as a 
circuit breaker, two overload relays per motor, with time- 
lag device and one common return overload relay without 
time-lag device carried upon an extension of the panel. 
Thore is a red lamp to indicate overloading and a relay 
interconnected with the hoisting motor circuit. An 
auxiliary control panel contains a push button switch for 
resetting the line contactors, and a double-pole switch 
fuse for controlling the contactor operating the coil 
circuits. 
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Experiments on Strains in Boilers.’ 
By C. E. STROMEYER. 


Corners of boilers are still counted amongst unsolved 
problems, partly perhaps because of the difficulty of 
measuring the local strains. My own attempts in this 
direction were made with mirrors, at Lea Bridge, but this 
method is very cumbersome. Subsequently, a very simple 
arrangement was devised, which gives reliable and per- 
manent records. 

In Fig. 1 C represents a section of a corner of a boiler, 
\ B are the two points between which the bending strain 
is to be measured. Two scribing wires W, W,, of about 
),,in. diameter, are electrically dab-welded on to the 
\ B spots. The ends of these scribing wires are provided 
with light sleeves p, p,, in which gramophone pins are 
fixed crossways. The points of the pins are adjusted so 
as to be normal to the wires. A small piece of glass fixed 
in a suitable carriage, and slightly blackened by being 
held over a flame of burning camphor, is lightly passed 
under the pins, with the result that two traces appear on 
its surface. The desired test pressure is then applied to 
the boiler and another pair of lines scribed. Any Scotties 
of the corner results in a closing in or opening out of the 
traces. hese records are fixed by allowing methylated 
spirits with a little shellac varnish to spread over the 











glass. The distances between the traces are then read 
off under a travelling microscope, and their difference 
w, 
a 
p 
: 
W, G 
“Txt Excmeer Swaim Sc 
FIG. 1 


divided by the distance A B and by the ratio of the lengths 
of the wires to half the thickness of the plate, and multiplied 
by the modulus of elasticity gives the average stress of 
the outer fibre between A and B. Slight corrections for 
curvature of the corner and for cross contraction—-say, 
10 per cent.—should be applied. The effects of average 
longitudinal stresses are negligible on short spans. Using 
scribing wires, 1l2in. long, spaced lin. apart, readings 
which are correct to 41 per cent. have been obtained. 
Probably much greater accuracy could be attained, for 
so far the difficulty has not been with the definition of the 
scratches, which were beautifully clear, but with the 
vernier readings of the micrometer. Using a more delicate 
measuring instrument, the records can be measured with 
greater accuracy than has been possible up to the present. 
Also, as the records are preserved they can be re-measured 
at any time. 

The following measurements were carried out, and they 
demonstrate the use to which this device can be put, and 
throw light on the nature and intensity of bending strains, 
which up to now have not been measured. A special 
reason for entering on this very difficult study is that 
information from several sources is to the effect that 
English locomotive boilers are more prone to crack their 
corners than are continental ones. Probably their scant- 
lings are lighter than ours. 

Resutts or Tests on a Smatt Locomotive PorTasLe 
Borer. 


Fig. 2 shows an elevation and a horizontal section, the 
positions of the pairs of wires being indicated by thick 
black lines. Readings were taken for successive pressures, 
but as slight permanent sets seem to have occurred in 
some parts of the structure, though not necessarily at the 
corners, only those results corresponding to a drop of 
pressure from 360 Ib. to nothing are given in the following 
table. The following allowances and corrections have 
been made :—The modulus of elasticity has been increased 
from 30 to 33 million pounds per square inch to allow for 
the effect of cross contraction. The spans between the 
centres of the roots of the scribing wires were measured 
along the curved surfaces of the plates to which they are 
welded. Allowance has been made for the shifting of the 
neutral fibre of the plates due to the curvatures at the 
corners. These are given in the following table under 
corrected half thicknesses. The surface radius has been 
obtained by measurements from templets supplied by 
John Fowler and Co., Ltd., who very kindly gave all 
possible facilities for making these tests. 


Taste I. 
Span Esti- 
between Length | Measured | mated 
Plate | scribing | Surface Corrected of separation | tension 
Span thick- wires radius. half scribing of stresses 
ness. | measured thickness. wire. | scratches. jat 360 Ib. 
ov surface 
In. n In. In. In. Cm. Ib /sq.in. 
A a 1.03 .73 178 10.50 O56 11,760 
B a 98 3.00 195 9.38 036 10,120 
Cc 4) 74 2.30 477 9.38 O44 33,400 
D 86 1.66 192 9.25 030 9,400 
E .83 80 167 9.25 046 11,850 
b * 1.04 74 216 9.25 036 10,650 


The estimated stresses are those due to bending. If, 
by calculation, average stresses are found in the plate, 
they should be added to these bending stresses. For 
instance, in this boiler the difference between the dimen- 
sion of the outer case and the fire-box should create 
stresses of this nature; so should the screwed stays, but 
their combined effect is not easily calculated. : 

When calculations fail, it may occasionally be possible 
to measure the combined bending and average strain 
In such cases the average strain is found by deducting 


* Manchester Steam Users’ Association. Memorandum, 1924. 


the bending strain, as found by scribing wires, from the 
combined strain as found by strain indicators of the usual 
type. 

In my Memorandum for 1912 a detailed analysis of all 
published tests of stayed flat plates was made, which 
leads to the conclusion that a first permanent set takes 
place when the hydrostatic pressure reaches 667 x ¢, D? Ib. 
per square inch. Here ¢ is the thickness of the plate in 
sixteenths of an inch and D is the diameter of an inscribed 
cirele which just touches the inner cireumferences of the 
stays. In the present boiler ¢ is */,,in. The stays were jin. 
diameter, pitched 4in. apart, therefore D = 4-79in., and 
the pressure at which permanent set should take place 
would be 1050 Ib. per square inch. ‘ Assuming the elastic 
limit of the material to be 30,000 lb., the stresses in the 
stayed part of the plates would at 370 be about 10,500 Ib. 
This is somewhat less than the estimated corner stresses 
in the table, particularly when the direct stresses are 
added, which means that the corners of locomotive fire- 
boxes and their casings are somewhat weaker than their 
flat plates. This result is in harmony with the experience 
that cracks in these corners are fairly frequent. 

It is difficult to visualise the remedy which should be 
adopted. The edge stays might be placed further away 
from the corners than at present, and the corners might be 
more rounded. The plates might be made thicker or 
thinner. Increased thickness would, of course, give 
increased strength to the flat plates, but because it would 
increase the general rigidity, and because the corner 
stresses are due rather to rigidity of other parts than to 
weakness, it is quite possible that a thickening of the 
corners might increase the local bending stresses, or, at 
any rate, decrease them at a lesser rate than those of the 
flat plates. The severe stresses at the doubled corner U 
suggest that stresses would be reduced by thinning the 
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plates; but then, of course, the wasting would grow in 
importance. 

The following additional tests were made. A frame was 
placed round the centre of the fire-box casing, and the 
bulgings of its sides measured. They amounted to 
0-0335in. on either side. In addition, the outer surfaces 
were trammelled, and it was found that on a span of 16in. 
between the outside rows of stays the acquired camber 
amounted to only 0.002in. The difference of 0.0315in. 
represents the outward movement of the outer rows of 
stays, and as these would carry the fire-box plate with them 
the fire-box corner should have opened out. The scribing 
wire measurements show that it bent in. 

A much more detailed test than the one carried out would 
be required to settle the outstanding points, and such 
detailed tests cannot be carried out when, as in this case, 
advantage has to be taken of an official test to attach 
some instruments, which, few as they were, nevertheless 
must have interfered with the general testing arrange- 
ments. John Fowler and Co. (Leeds), Ltd.> Leeds, very 
kindly permitted the tests to be made and also had the 
necessary wires welded to the plates. 

While these pages were in the press, John Fowler and 
Co., Leeds, kindly invited me to witness another test of a 
fire-box of a similar design to the one shown in Fig. 2, 
but the corrugated crown was slightly altered. The 
hydraulic test and careful micrometric gaugings revealed 
no permanent set up to 5501b. per square inch. Just 
as 600 lb. was reached some shell seams started to leak 
heavily, but the pressure could be maintained while 
readings were being taken, and, on releasing the pressure, 
slight permanent sets of the corrugations were discovered. 
They were of the order of */,,in. in a span of 18in. Evi- 
dently, the elastic limit had just been reached. Informa- 
t tion as to the tenacity and the yield point of the material 
has not yet come to hand, but it will probably be of the 
order of 15 tons, or, say, 34,000 Ib. per square inch. An 








estimate of the stress under which the corrugations gave 
way can be made by assuming them to be beams having a 








depth of 2}in. at the centre, due allowance being made 
for the corrugated section, and assuming also that these 
girders are freely supported at their ends. The stiffening 
due to the vertical side plates is not likely to exceed 5 per 
cent., and has here been neglected. The estimated bending 
stress in these corrugated beams, under a .pressure of 
600 Ib., works out at 43,000 Ib. per square inch, or 26 per 
cent. in excess of the probable elastic limit. This is a 
very satisfactory result, for it shows that corrugated beams, 
like beams of other sections, offer greater resistances than 
those estimated from tensile tests. This result deserves 
to be widely known. 


Donkey Borer Disoep Crown P Late. 


Somewhat similar experiments to the above were carried 
out on a donkey boiler at Clayton, Son and Co., Ltd., 
Moor End Works, Leeds, to whom I also wish to offer my 
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FIG. 3 


best thanks. A series of twelve scribing wires was welded 
to the top dished end—see Fig. 3. 
The dimensions of the boiler are : 


4ft. 3in. 

8ft. 6in. approx. 

jin. 

3ft. 6in. mean approx. 


Diameter of shell .. 
Length of shell plate 
Thickness of shell plate 
Fire-box diameter 


Fire-box heights : ‘ Sit. Ldin. 
Fire-box plate thickness 18 /,,in. 
Number of cross tubes . . 4 

Fire-box crown plate * gin. thick 


3ft. Gin. radius 
jin. thick 

4ft. 3in. radius 
ll }in. internal 


jin 
2}in. and Ijin. 


Boiler top end plate 


Diameter of uptake 

Thickness of uptake 

Radius of curvature 
flanges 


at root of 


The lengths of the scribing wires were about 10}in. 
It had been intended to use only one long smoked glass 
plate for each reading, but it was found difficult to carry 
out this plan, and therefore the eleven traces had to be 
taken separately. This was done before starting and again 
when the hydraulic pressure had reached 200 lb., and after 
it had been released. There was no permanent set, and 
the results in the following diagram—Fig. 4—are based on 
the mean of the up and down reading. 

In dished ends without an uptake acting as a stay, the 
negative stresses at K would be very severe, and would 
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rapidly change to tension stresses, say, at lor H. Looking 
on the uptake as being a stay which draws the dished end 
down, a spreading out of the tension stresses towards the 
circumference might be expected. But the reverse action 
has taken place, which suggests that the uptake acted like 
a strut. This is likely to have been the case for, due to 
cross expansion of the shell and cross contraction of the 
fire-box, the uptake would exert a thrust on the top dished 
end plate. This tendency would be increased under 
working conditions, and particularly when, due to in- 
crustation, the fire-box might become overheated. ‘ 

The following are a few of the estimated stresses in 
other parts of the boiler : 


Between rivets of shell plate = 9700 lb. per square inch. 
Compression stress in furndce at 2001lb. per square 
inch 8960 Ib. per square inch. 


Lap Jomt BEenpInea. 


With a view to studying the behaviour of lap joints, 
the following experiment was made on a double lap joint 
—a single lap joint was not available—of a vertical boiler, 
3ft. 6in. diameter and jin. plates, to which scribing wires 
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were welded—-see Fig. 5. The readings were very con- 
sistent, but the results unsatisfactory, and suggest that 
secondary strains were interfering with the primary ones. 
Over a span of about 5}in. the average decreases of con- 
vexity expressed in angular measure were as per Table II.: 


Taste II. 
0-100 
0- 000335 


Pressures .. 0-75 
0-00142 


0-200 
0- 000091 


0-150 
Angle 0000258 
During this test there was much hammering on adjoining 
boilers which may have produced some effect. 
The readings for the D and E spans are therefore given 
in Table TTI.: 


Taste Ill 


Pressure, Ib. 75-100 100-150,150-200| 200-0 
Readings 
Span D, em. 
Span E, em. 
Surface stresses 
D, Ib 
E, Ib 


“O19 
-063 


+ -O14 


+ -022) - 


“005 + -006 
“O18 + -O014 


3830 
12680 


+ 2820 
+ 4430 - 


+ 1207 
+ 2820 


1610 1006 


3620 


it will be seen that until the pressure 100 1b. was 
reached the bending was in a contrary sense to what might 




















be expected. On releasing the pressure the movements 
were all in the right direction, but they exceeded the sums 
of the earlier movements. This suggests that the limit 
of elasticity had been exceeded in some part of the boiler 
during the testing, though not at the seam. 
Srresses Near Lap Jornts. 
The following comparative tests were made during the 
test of the Pilkington boiler—see Memorandum, 1923, 
for dimensions. In the measuring instrument used the 

















interference of monochromatic yellow sodium light, 


reflected from two surfaces, is made use of. The shifting | 


of the interference bands through one pitch corresponded 
to a stress of about 30 Ib. per square inch. The instrument 
was so placed that it measured the circumferential strains 
close to a lap joint ; first, in the solid plate which covered 
the end of a lap seam, and, secondly, in the solid plate 
which was covered by the end of the lap seams. The bend- 
ing of the solid plate, due to the irregular shape and the 
elasticity of the lap, would be in an opposite sense and 
would combine with the average shell tensions. 


In the first case the interference bands hardly moved, | 


say, one band for about 25 1b. pressure. In the second 
case, sixteen bands passed the datum point for a change 
of pressure of 25 1b. Thus the bending and tension stresses 
in the solid plate near the lap were about sixteen times 


greater with the lap covering the plate than with the plate 
covering the lap. 
SHEett ExTeNsION EXPERIMENTS. 

During the Lea Bridge tests an attempt was made to 
measure the circumferential extension of the shell plates. 

The general arrangement of these experiments will be 
seen from Fig. 6. A series of set-screws was screwed into 
the one side of the shell plates, and a wire was secured to 
each, and wound round the circumference of the boiler. 
It was carried clear of its surface by means of a number 
of small rocking frames. The end of each wire was secured 
to a helical spring whose end was held by a stud. Smal! 
ivory scales and verniers—not shown—were attached to 
the wires at a convenient point below a, b, c, &c. An ex- 
pansion of the shel! would hardly alter the length of the 
wire. Its helical spring would stretch, the scale and vernier 
would slide past each other and their movement could be 
read off direct. No levers or other magnifying arrange- 
ments were employed, so that the results ought to be 
absolutely reliable. After the fixing of one of the wires, 
it was strained by pulling its helical spring a definite 
amount, and the stretching of the wire was read off on the 
vernier. This correction was small and has been taken 
account of. * 

The cross contraction due to the longitudinal tension 
is small, but a comparison of the March and August tests, 
when the furnace ends were closed, shows the reducing 
influence of the extra pull, about 8 per cent.—see Table IV. 

A large number of readings were taken, and when the 
stresses were estimated they were found to be 50 to nearly 
100 per cent. in excess of the stresses as estimated by the 
customary formula S = p. D/2.%. 

This discrepancy was not discovered until after the 
completion of all the tests. A possible explanation was the 
placing of the rocking frames for the circumferential wires. 
In order to keep their number as low as possible, three of 
them were placed high on the edges of the lap joints. If 
these joints have tilted with increasing pressure, the rocking 
frames would be lifted and an extra movement of the 
verniers of about 1.5 times the average lift would be 
recorded. 

The practical conclusion to be drawn is that in future 
experiments a much larger number of rocking frames than 
the twelve of these experiments should be used. 

The results of these several sets of tests are contained 
in the following Table [V., which gives the average circum- 
Taste IV. 

Corrected values 
of shell exten- 
sion, 
per Ilb. pressure. 


Shell extension in 
inches 
as measured, 
Per 1 lb. pressure. 


Correction 
for tilting of 
lap joints 

(1-55 
average tilt) 


Position 
from 
each 
front 

seam. March, 


1922. 


August, 
1922. 


March, 
1922. 


August, 
1922. 
00017 
- 00006 
“00015 
- 00036 
-00042 
- 00057 
00070 
- 00055 
-00043 
00020 


00015 
- 00007 
00014 
- 00036 
-00053 
- 00064 
-00074 
-00049 
-00055 -00052 
. > . oO” 
00000 |, conse | -geees 
-00039 -00049 
-00043 -00032 
-00039 - 
- 00050 -00019 
-00039 - 00029 
-00031 - 00037 
“00019 -00041 
00019 -00042 


-00021 
- 00008 
00019 
-00044 
- 00054 
-00072 
00087 
00066 


00019 
- 00009 
-00018 
-00044 
- 00065 
-00079 
-00091 
- 00060 
- 00064 
- 00062 
-00039 
- 00087 
00076 


Om. 
2in. 
4in. 
6in. 
Sin. 

10in. 

18in. 
30in. 
Oin. 
6in. 
18in. 
18in. 
18in. 
10}in. 
18in. 
254hin. 
18in. 
18in. 
18in. 


OOO1T 


-00041 
-00039 
00042 


00080 
-00082 
-00082 
-00063 
- 00055 
-00063 
00063 


- 00069 
- 00068 
-00068 
- 00060 
0061 


00024 
-00024 
-00044 
-00044 
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ferential extension of the shell at nineteen points of its 
length. It contains the elongations as measured with the 
help of the verniers. Then follow the average tiltings of 
the three lap joints of each belt (multiplied by 1-55). 
The next columns contain the circumferential elongations 
of the several shell belts, less the lap joint tilting corrections. 
The measurements a to / were not taken at the centres 
of the belts; they have in the 
last two columns been corrected 
in the same proportion as g in 
the centre plane. A _ similar 
modified correction has been 
applied to k on the second belt. 
It should be noted that the 
March measurements are with 
the furnace in place with open 
ends. After the collapse of the 
furnace its ends were closed, 
but it still acted as a stay, 
though not subjected to cross 

elongation. 

The oxtensions given in the 
above table are for a decreas» in 
pressure of | lb. per square inch. 
The circumferential extension, 
as calculated on the assumption 
that the boiler is a uniform 
eylindrical shell, is -00049. 

During increasing pressures 
there were numerous slippings 
of the lap seams, as revealed by 
leakages. During the August 
tests the lap seams were covered 

on the inside by white lead and strips of waterproof 
| sheeting, but even this precaution failed when the seams 
began to gape. 

Summary or Tasie IV. 


| Belts. . 1q@ 10 | 2 9 3 8 4 7 
-029 
0805 


.013 049 = 037 .0352 


043 


March 
Means 


-074 = .042 


041 
? 


| August .070 044 Ou 


024 
| Means .. ? ? 5 


41 024,039 J 
, 0815 


Mean at 


March-Aug. . 043 0425 .045 ? |,0355 0265 


It will be seen that the front end plate has a marked 
effect in barrelling, at least on the first belt. The readings 





! 
for A, j, k show that the double thicknesses of the cir- 


cumferential laps produce a similar effect. The results 
of the centre readings of the belts ought to be symmetrically 
distributed over the length of the boiler. No. 2 and No. 6 
are out of harmony and reduce the reliability of the results, 
but they should prove of interest. 

The high values for g at the centre of belt 1 may be dix 
either to the presence of a blow-off hole at the centre of this 
belt, or to a rocking bridge having been placed over this 
hole. Neither 5 nor 7 wires were in the centres of thei: 
respective belts, on account of a manhole in the one cas 
and a stand-pipe in the other. Their results should by 
increased. 

The above experiments had been preceded by simila: 
ones at Messrs. Pilkington Brothers’ works on a short 
return tubular boiler. The circumferential wires had been 
stretched by means of weights instead of springs, and muc! 
trouble was experienced when these weights were acci 
dentally touched. Then the carefully built-up series of 
rocking frames would all collapse. No measurements of 
the tiltings of the lap joints were taken ; errors due to this 
cause could not therefore be corrected, but these errors 
seem to have been small, for the readings are what might 
be expected. The results of these tests are summarised 
in the following table : 

TABLE \V 
Mean cire. exten. _ 
sion in inches per 
1 Ib. increase in 
pressure. 


Mean cire. exten 

sion in inches per 

1 th. increase in 
pressure. 


Position 
from each 
front seam 


(5) Lfin. 
(6) 26}in. 
(7) 16in 


Position 
from each 
front seam. 


OO118 
-00074 
-OO137 


00018 
00084 
00061 
00077 


Oin. 
2) Spin. 
(3) lin. 
(4) I4}in. 


(1) 


An estimate of the circumferential extension of the 
boiler, regarding it as a uniform cylindrical shell, leads to 
the value -09076in. for the extension per 1 Ib. increase in 
pressure. 

Nos. 5 and 6 were respectively 1}in. from the circum 
ferential seams on either side of the manhole strengthening 
ring; No. 7 was close to the doms; Nos. 3 and 4 were on 
either side of a patch, covering the opening for the junction 
valve block; and No. 2 was over a patch covering the 
opening for the blow-off block. No. 4 is the only measur: 
ment for the centre of a belt, and agrees with the above 
measurement. 








Tests of Riveted Joints. 


Tue Bulletin of the University of Wisconsin, Vol. LX.. 
No. 5, contains a paper entitled ‘Comparative Tests of 
Button Head and Countersunk Riveted Joints,” by J. B 
Kommers, Associate Professor of Mechanics, the Uni 
versity of Wisconsin Engineering Experiment Station. 
The tests carried out by the author heve led him to the 
following conclusions : 


(1) The average ultimate shearing strength of the 
countersunk joints was at least equal to that of the button 
head joints for lap, single-covered butv, and double-covered 
butt joints. 

(2) For lap joints the diameter of the rivet and the 
thickness of the plate seemed to have little effect on the 
ultimate shearing strength of the rivets. 

(3) The bearing stress in some of the lap joints was 
1.8 times as great, and in some of the double-covered butt 
joints 2.6 times as great as the ultimate unit shearing 
stress of the rivets. 

(4) The slip at working loads was from 3 to 6 times as 
great for joints with rivets countersunk at one head, and 
from 5 to 8 times as great for joints with rivets counter- 
sunk at both heads, as for those with button head rivets 

(5) The deformation at working loads was from 1.7 to 
2 times as great for joints with rivets countersunk at one 
head, and from 2 to 4 times as great for joints with rivets 
countersunk at both heads, as that for joints with button 
head rivets. 

(6) The ratio of slip to deformation at working loads 
varied from 28 per cent. to 57 per cent. for joints with 
countersunk rivets, and from 15 per cent. to 23 per cent 
for joints with button head rivets. 

(7) The elastic deformation at working loads for joints 
with countersunk rivets varied from 35 per cent. less to 180 
per cent. more than that for joints with button head rivets. 

(8) The slip plus permanent set at loads near the ulti- 
mate varied from 45 per cent. less to 50 per cent. more 
for joints with countersunk rivets than that for joints with 
button head rivets. 

(9) The deformation at loads near the ultimate varied 
from 33 per cent. less to 50 per cent. more for joints with 
countersunk rivets than that for joints with button head 
rivets. 

(10) The ratio of slip plus permanent set to deformation, 
for loads near the ultimate, was practically the same ior 
all types of riveted joints and averaged about 74 per cent. 


From the results of the bending tests of the riveted joints 
the following conclusions are drawn :— 


(1) The deflection at working loads was from 10 per cent. 
to 80 per cent. more for joints with countersunk rivets 
than that for joints with button head rivets. 

(2) The deflection at loads near the ultimate varied 
from 20 per cent. loss to 40 per cent. more for joints with 
countersunk rivets than that for joints with button head 
rivets. 

From the results of all the tests, including tension and 
bending, the following gen>ral conclusions are drawn :— 


(1) For riveted joints in which strength is the primary 
consideration, either button head or countersunk rivets 
may be used. 

(2) For riveted joints in which great rigidity is desired, 
button head rivets should be used rather than countersunk. 

(3) Because joints with countersunk rivets showed high 
strength and very considerable deformation, the indicatior 
is that for joints which may be subjected to impact or 
collision, and in which a high capacity for the absorption 
of energy is desirable, countersunk rivets should be used 
rather than button head. 
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Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
A Quiet Period. 


THe last month of the year is generally a quiet 
one in the iron and steel industries of the Midlands. Little 
new business is given out, and what orders there are are for 
small tonnages to satisfy immediate requirements. The 
iron market in Birmingham to-day—-Thursday—was only 
moderately attended, and few transactions of any magni- 
tude were negotiated. It was noticeable that in the steel 
department an effort was made to stop the slump in values 
and that it met with some measure of success. The 
pig iron position is unchanged, while the reduction of 
10s. per ton in Staffordshire best bar iron failed to produce 
any material increase in demand, On the whole the situa- 
tion is not so bad as it might be, and both producers and 
consumers are confidently expecting better business in the 
New Year. Many of the Midland industries are now more 
fully employed, and have fair order books, and local iron 
and steel mills hope to supply a fair proportion of their 
needs, though they fully recognise the pull the foreigner 
has with his extremely low prices. 


Staffordshire Bar Iron. 


The reduction of 10s. per ton in Staffordshire 
marked bars, bringing the basis to £14, has done nothing 
so far to improve demand, and mills are only partially 
employed. This reduction of 10s. is the second this year, 
a fall of a similar amount having taken place in June last. 
It is recognised that this further adjustment had as its 
object the tempting of consumers, for it must have in- 
volved further sacrifice to the makers, whose production 
costs of late have tended to increase. No alteration has 
been made in the standard price of Crown and nut and 
bolt quality bars. They have, of course, fallen out of 
proportion to the readjstments made in prices of best bars. 
The Association figures of £12 and £11 respectively exist 
in name only. Lancashire mills offer supplies in this 
district at 10s. per ton below these prices, and Stafford- 
shire mills have to cut their price to this level if they are 
to secure business. Both Association and non-federated 
houses now express their willingness to accept £11 10s. 
and £10 10s. for Crown and nut and bolt and fencing irons 
respectively, though the former still quote the Association 
figure. It was stated that a Nottingham firm has offered 
supplies of Crown bars delivered to purchaser's station 
at £11 7s. 6d., but this is not confirmed. Nut and bolt 
works in the Darlaston district are a little better em- 
ployed, and are giving out small orders for common bars 
to Staffordshire mills, being unable in some cases to get 
delivery of continental material ordered some time ago. 
Attempts to end the strike in the Charleroi district having 
failed, local mills are looking for more of these accom- 
modation orders. Belgian quotations have stiffened a 
little this week, and this is a further factor in favour of 
the local producer. Inquiries, pending contracts and 
work now in the hands of contractors, encourage the 
hope of important and improved business in the New Year. 
Mills in this area re-rolling steel remain well employed. 
They continue to share the business with the steel works. 


Pig Iron. 


The pig iron situation shows no change on the 
week. Orders are mostly for small tonnages for imme 
diate consumption. There does not appear to be much 
addition to the forward contracts already given out for the 
New Year, both producer and consumer moving with 
caution. The recent improvement in demand and price 
is maintained, but has not been further strengthened. 
Stocks are much lower than recently, and there is no appre- 
ciable addition to output. Consumers are not perturbed, 
however, even when they are reminded that furnace coke 
values are stiffening. Derbyshire smelters this week 
refused to go below £3 5s. for foundry iron and £3 Is. for 
forge. Most of them wanted ls. per ton above this figure. 
Northamptonshire makers quoted foundry £3 2s. 6d. and 
forge £2 16s. at furnaces. East Coast hematite was on 
offer at £3 14s. at furnaces for mixed numbers. Very little 
further progress is anticipated in the pig iron industry 
hefore the New Year. 


Steel. 


There has been a move in the steel department to 
put values on a firmer footing, and to some small extent 
it has been effective. In the absence of cohesion among 
producers, it could hardly have been expected that prices 
would have set firm. This week, however, there has been 
less “‘ cutting *’ of rates, and in no instance do they appear 
to have sunk below last week's rates. Values having 
fallen week by week for some time, this steadying of the 
market cannot but be viewed with satisfaction by pro- 
ducers. Small bar quotations have been raised to £8, 
but business can be done at £7 17s. 6d. Even this figure, 
however, is half-a-crown better than last week's minimum. 
Thete were fewer firms willing to dispose of angles and 
joists at £7, and the ruling basis of transactions is now 
£7 2s. 6d. Tees sell at £8 2s. 6d. Ship, bridge and tank 
plates are obtainable at half-a-crown to 5s. per ton below 
the official quotation of £8, and the same applies to boiler 
plates, the demand for which is very slack at the moment. 
Mild steel billets sell slowly at £6 to £6 2s. 6d. Inquiries 
for most classes of steel are numerous, though many are 
considered to have as their chief object the sounding of 
market depths. Those transactions which have taken place 
in constructional material of late have run to heavier 
tonnages than has been customary in recent months. 
Foreign competition continues a ‘serious factorin the 
situation. Continental quotations have firmed up a little, 
and some merchants this week want £5 7s. per ton for 
Belgian soft billets. This is a rise of from Is. to 2s. per 
ton on last week’s figures. Untested joists are still offered 
at £4 17s. Antwerp, and universal plates at £5 lis. Many 
Birmingham merchants are taking advantage of these 
materials for shipment to foreign ports. Midland railway 


carriage and wagon building firms are well occupied and 





take moderate quantities of steel, but less wrought iron. 
Constructional engineers are busy tendering for new work, 
especially for railway renewal and building extensions, 
the reconstruction of stations, &c. They are calling for 
increased tonnages of material. 


Steel Scrap. 


Steel scrap remains a firm market, largely on 
account of the steadily reducing imports of this material. 
The recognised price of £3 7s. 6d. delivered South Wales, 
or €3 17s. 6d. delivered Birmingham, is readily paid. As 
there are no large stocks of this material and demand 
is on the increase, it is thought that an upward movement 
of prices is probable in the near future. 


Galvanised Sheets. 


The galvanised sheet trade continues in a strong 
position on the basis of £16 12s. 6d. per ton for 24 gauge 
corrugated sheets. Occasional bookings this week have been 
at £16 15s. The new business is practically all for next 
year’s delivery and the mills are assured of regular em 
ployment for some months to come. Both home and 
export demand is maintained. Black sheets are in 
moderately good request, and values are firnr. 


Ironworkers’ Wages Reduced. 


Wages of ironworkers in the Midlands which are 
regulated by a sliding scale under the Midland Iron and 
Steel Wages Board were reduced on Monday last 2} per 
cent. This follows two other reductions of a like amount, 
and brings puddlers’ wages down to 57} per cent. above the 
basis rate of 13s. 6d. Though the bi-monthly ascertain- 
ment showed a substantial improvement in demand during 
September and October, selling prices declined. 


Bank Rate. 


The hope which had been held in Midland indus- 
trial circles that the bank rate would remain at 4 per cent. 
for the remainder of the year has been shattered, and the 
increase to 5 per cent. is unfavourably commented upon. 
Manufacturers and traders generally recognise the neces- 
sity for protecting gold reserves, but cannot be expected 
to welcome anything in the nature of further obstacles to 
trade improvement and business expansion. 


Unemployment. 


A decrease of 1176 in the number of unemployed 
in the Midlands on the week has brought the total to 
120,927, of which 90,329 are men, 1465 boys, 26,654 
women and 2479 girls. A fall of 5000 in the registered 
unemployed in a fortnight is a healthy sign. No doubt 
many have been only temporarily taken off the labour 
exchange books on account of the special Christmas rush, 
especially in the distributive channels, but there are others 
who have found permanent berths 


Derbyshire Miners’ Strike. 


The miners at the six pits of the Blackwell 
Colliery Company, Derbyshire, withdrew their labour on 
Monday as a sequel to a lightning strike of men at Bewin- 
ning Colliery in sympathy with a number of men dis- 
missed on the ground that they had repeatedly filled an 
excessive quantity of slack with the coal sent out. The 
men had previously balloted as to the advisability of a 
strike. 


Visit to the G.E.C. Witton Works. 


The members of the Coke Oven Managers’ 
Association, while in Birmingham in connection with 
their annual meeting, paid a visit to the General Electric 
Company's Witton Works, on Friday, the 27th ult., and 
the Magnet Club, which the firm has presented for the 
benefit of its employees, was placed at their disposal for 
the day. In the morning a lecture was given in the lecture 
room by a member of the Association, Mr. E. C. Evans, on 
“ Fuel Problems from the Point of View of Iron and Steel 
Industries,"’ and after the lecture the visitors were enter- 
tained to luncheon, the gathering being presided over by 
Dr. A. H. Railing, the director of the General Electric 
Company's Witton Works. After luncheon the visitors 
made a tour of the works, char-A-bancs being provided 
to convey them between the more distant points. When 
the inspection was completed an adjournment was made 
to the club for tea, during which several films, illustrating 
the coke-handling and screening plant manufactured by 
the Fraser and Chalmers Engineering Works, of the 
General Electric Company, were exhibited. 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 


General Conditions. 


THERE is general dulness in the iron and metal 
markets this week, and the deadening effect of the holiday 
and stocktaking period at the end of the year seems to be 
felt here earlier than usual. Probably this is partly the 
result of the active buying, at any rate in the foundry iron 
trade, which occurred in October and November; but 
there appears to be a good deal of doubt regarding those 
optimistic opinions about the New Year revival of trade 
which were prevalent a short time ago. Hence there is 
not now much disposition to negotiate for forward business, 
although manufacturers and selling agents still profess 
to believe that all prices will be on a higher level next 
year. The raising of the Bank rate by 1 per cent. has had 
rather a depressing influence here on trade, for it was very 
generally assumed up to last week that cheap money would 
be one of the influences which would encourage the revival 
in the spring. 


Metals. 


Whether dearer money has much to do with the 





further decline in copper prices may perhaps be doubted. 
. . 








The copper market is in a peculiar position ; prices are 
unquestionably low, but at the moment the production 
seems increasing in spite of the low prices, and although 
consumption is still good in the United States, it is only 


very moderate in Europe. One of the chief European con- 
sumers, viz., Germany, does not seem able to get over the 
financial difficulty. The figures recently published show 
an increase in the October “ world production "’ of about 
13,000 tons, and although this is not very much, it comes 
at a time when the market would have preferred to see a 
decrease. It cannot be denied that the political situation 
in Europe now that the Locarno Treaties have been signed 
is better than it has been for a long time, and this improve- 
ment ought to tell on trade later; but so far it has had 
little effect. The total engineering demand for copper is 
perhaps a little larger than it was, but it grows very 
slowly in this country, and one cannot help thinking that 
the relatively high prices for manufactured copper and 
brass are a hindrance to development. With refined 
copper at £64 and spelter at £38 it is very dfficult to see 
why locomotive brass tubes should be charged at 1s. per Ib. 
(£112 per ton) or copper tubes at ls. I}d. (£123 13s. 4d. 
per ton). It is clear that engineers must be hampered in 
their competition for new business by these excessive 
costs for material. They can have cheap British steel now 
and fairly cheap British castings, but they must pay 
“through the nose’ for copper sheets and copper and 
brass tubes. Prices for non-ferrous scrap metals are fairly 
easy this week. Mixed gun-metal scrap can be bought at 
low prices, for dealers here are paying only about £48 
per ton for it. For yellow brass scrap of heavy quality 
they pay proportionately a good deal more, viz., about 
£43 per ton; but this scrap is cheaper than ingot brass. 
In the market for tin there have been the usual irregularities, 
but the average price keeps up fairly well, and in Man- 
chester the opinion still holds that £300 per ton will 
eventually be reached. Lead is in a very uncertain con- 
dition, and the belief here is that prices have yet to come 
down. We have not yet felt the effect of the larger ship- 
ments from Australia. Spelter has been fairly steady, and 
a fair amount of confidence is felt in that market. 


Pig Iron. 


The market here for foundry iron is quiet and 
rather dull. Only a small and intermittent business is 
being done, and the falling off in demand at the approach 
of the end of the year is rather earlier than usual. One 
cannot say that there is much weakness yet amongst 
sellers, and probably those merchant firms which were 
bearing the market up to last October do not now see their 
way to continue operations which had been profitable 
up to the end of September. Of course, there is no room 
now for any continuous fall in prices, such as brought 
down prices by fully 15s. in the first nine months of 1925. 
Such a fall, in present circumstances, would mean the 
wholesale blowing out of furnaces. On the other hand, a 
return to the early prices of 1925 would undoubtedly 
cause the restarting of a good many idle furnaces. The 
chances seem therefore to be in favour of steady prices 
in the pig iron market for some time to come, and this is 
perhaps one reason why consumers are not anxious to 
buy far into the New Year. In Manchester the nominal 
price for No. 3 Derbyshire foundry iron is 73s. 6d. per ton 
delivered ; but the market is not so firm at 73s. 6d. as 
it was a fortnight ago. Business has been done at 73s., 
and some merchants say that they can buy at 72s. 6d., 
or equal to 65s. on trucks. Such a price may be taken 
oceasionally, but it is certainly not usual. One notices 
that the Northamptonshire furnaces are now asking Is. 
more per ton, and although this does not affect Lanca- 
shire, it tends to lessen the competition in the Midlands 
with the Derbyshire brands. The demand here for Scotch 
foundry iron remains poor and the price for delivery in 
Manchester is about 94s. per ton. East Coast hematite 


can be bought here at 6s. less than Scotch No. 3. 


Steel. 


Business in manufactured steel is not quite so 
slack as it was in the worst times recently, but the larger 
volume of business is obtained by means of very low prices. 
Nominally, steel plates are at £8 per ton in Manchester, 
but it is well known that £7 10s. has been taken, and there 
are continental plates to be had at more than £1 per ton 
less for delivery in the Manchester docks. There was a 
nominal reduction in the “ official’ North-Eastern prices 
for sections of 2s. 6d. per ton, but it makes no difference 
to the actual selling prices here. 


Scrap. 


The market for scrap materials is dull and quiet, 
but there is no definite alteration in the general position. 
For steel scrap it is said that the demand is slightly better, 
and certainly the dealers here are willing to buy for delivery 
in trucks at 52s. 6d. per ton, and this shows that they 
must expect at least 62s. 6d. in Sheffield. The Welsh 
market is at about 65s., but Welsh trade with Lancashire 
must wait until the railway companies think it worth while 
to try for the traffic. Under the old rate scrap steel might 
still go to Wales from this district. 


BaRrROW-IN- FURNESS. 
Hematite. 


The hematite pig iron trade in the North-West 
district is still improving. True, the movement is slow, 
but it is all the better for that, for past experience has 
proved that sudden improvements are followed by sudden 
slumps. Both from Scotland, the Midlands and South and 
North Wales there is coming a bigger demand for iron, and 
the two former districts are now becoming good customers 
better, in fact, than for nearly twelve months. There is a 
tendency to place more forward orders and most of the 
works now carry contracts which, if they increase much, 
will mean more furnaces going in. At Ulverston the North 
Lonsdale Ironworks have put in their two furnaces, their 
stocks having been cleared. There is talk of more furnaces 
going in in Cumberland, but there is nothing definite yet. 
The steel works at both Barrow and Workington are taking 
a good quantity of iron, and that is helping to clear the 
present output. There is no occasion to speak of stocks 
now, for they do not amount to much. The continental 
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trade in ordinary mixed numbers is not big, but inquiries 
for special qualities are increasing. Trade with America 
continues, and a cargo left Barrow for Philadelphia last 
week. 


Iron Ore. 


There is a better outlook altogether for the iron 
ore trade, for not only is the local demand increasing, 
but there are more inquiries for outside delivery. It is 
very satisfactory to have to report that the important 
mines at Hodbarrow, which have been idle for some time, 
have restarted this week, which means that Millom will be 
busier than it has been for months. Foreign ore is in 
bigger demand, and there is an increase in imports from 
Spain and Norway. 


Steel. 


There is a better tone in the steel trade, and more 
orders are obtainable. The outlook is better. The Work- 
ington mills have orders sufficiently heavy to keep them 
going three weeks in every month, and the prospects of 
further orders are not remote. At Barrow the rail mills 
are engaged, and last week there was a shipment of rails 
to Capetown. The small section and hoop mills are fairly 
well off for orders. 








SHEFFIELD. 


(From our own Correspondent.) 
Heavy Steel Trades. 


BuyYine of crude steel, pig iron and semi-finished 
material records no improvement, and little is expected 
until the New Year. Here and there one hears of develop- 
ments of a small character, but there is nothing very per- 
manent about them, and the general level of business can 
be taken as being unaltered. Business is very keenly 
competed for, and something approaching bargain prices 
are being obtained by those who have substantial work to 
offer. In spite of these conditions, however, the general 
feeling is one of optimism. It is, of course, difficult to 
gauge the tendency among so many enormous and varied 
works, but the steady though slight improvement in the 
number of steel workers employed and a rough survey 
of the past quarter's working, certainly indicate that trade 
is on the upward move. Many individual firms report 
a decided improvement, and whilst others are not so favour- 
ably placed as this, they at least record that they are not 
losing ground. One point of interest to note is the forward 
inquiry that is being made, and it is believed that some 
good buying will be seen as soon as the Christmas holidays 
are out of the way. The year will finish with stocks in the 
hands of most firms at a very low point, and a little more 
of the speculative attitude should result in the placing of 
work that is considerably overdue. Sheffield makers 
would prefer the progress to be of a steady character, for 
though present prices are unremunerative, no one wants 
the market to be ‘‘ rushed ”’ in a manner that would only 
result in a reaction. Conditions in the heavy steel trade 
are very sensitive with buyers so cautious and alert, and 
price undercutting by foreign firms is a great obstacle. 


Engineering Departments. 


Railway and shipbuilding work is scaree, par- 
ticularly the latter, and only a very small proportion of 
the armament plant is in commission. Rods, bars and 
similar lines are also experiencing a wave of depression. 
Departments that are fairly busy are those producing 
engineering parts made from alloy steels, and tram-track 
work. A large tramway lay out of manganese steel for 
Auckland, New Zealand, has been completed recently by 
Edgar Allen and Co., Ltd., of Sheffield. The lay-out 
measures 160ft. by 150ft., and consists of sixteen pairs of 
Edgar Allen double-tongue points, with “ bighead’’ tongues 
and *‘ Acme ”’ heel adjusters, which are now a standard 
point for trackwork. There are 88 crossings of all types. 
All the intermediate rails were also cast in manganese 
steel, no rolled rails being used. The Sheffield tool trade 
remains fairly brisk, the best lines being saws, files, and 
edge tools. Although the oversea business is fairly sub- 
stantial there is a great deal of room for improvement. 
Sheffield nowadays hardly touches several once valuable 
markets, owing to tariffs and foreign competition, but 
keener attention is being paid to conditions abroad, and 
in several cases the results have been encouraging. 


Valuable Electrical Contract. 


The Attercliffe Works, Sheffield, of Metropolitan- 
Vickers Electrical Company, Ltd., are to receive the greater 
part of an order which this company has received from 
Leeds Tramway Committee for 150 electrical equipments 
for tramears. The price is £570 per equipment, the full 
value of the contract thus being £85,500. Each equipment 
includes two motors, and all the 300 are to be made in 
Sheffield. The remaining electrical equipment, including 
the controllers, will be constructed at the company’s 
Trafford Park Works, Manchester. About a month ago 
the Metropolitan-Vickers firm seeured for its Sheffield 
works an order for 100 tramear motors at £333 each for 
Sheffield Corporation, and that, with the Leeds order, will 
keep the staff there well employed for a considerable time. 
The 150 cars in connection with which Metropolitan- 
Vickers have received this order are part of a purchase 
of 200 on which the Leeds City Council decided some time 
ago. Ten ears were ordered shortly afterwards, and 
contracts for 190 trucks were let to the Electro-Mechanical 
Brake Company. The order for the 150 car bodies has 
been divided equally between the English Eleetrie Com- 
pany, Preston, and the Brush Electrical Engineering Com- 
pany, Loughborough. Consideration of the letting of 
the contract for the remaining sets of electrical equipment 
has been adjourned for the result of certain tests. 


Plate and Cutlery. 


Manufacturers are now having to fall back on 
plate and cutlery business that is arriving through the 
normal trade channels. The special Christmas trade is 





practically at an end, after tailing off badly in the last few 
weeks. Orders arriving are mostly for small lots, and 
prices are being kept low by the keen competition that 
prevails, particularly for stainless cutlery, and the cheaper 
qualities of plate, which constitute the bulk of the business 
now passing. Useful orders continue to be received from 
large catering establishments. Expert opinion in the 
eutlery trade is almost unanimously in favour of the 
Government's proposals for imposing a 33} per cent. ad 
valorem duty on imported cutlery, the only question being 
whether the duty is sufficiently heavy adequately to serve 
the purpose for which it is intended. The difference between 
the prices in this country of Sheffield and foreign-made 
articles is considerably more than will be covered by that 
percentage—it may be recalled that a figure of 66 was 
suggested before the Cutlery Committee—but on the 
principle that something is better than nothing the duty 
proposed is very acceptable. Another feature which has 
given great satisfaction is this demonstration of the Govern- 
ment’s interest in this important Sheffield industry. No 
opposition has been forthcoming to the new Home Office 
regulations dealing with grinding shops, the draft of which 
was circulated some moths ago, and these will come into 
operation on January Ist next, with the exception of 
certain proposals which would involve expensive structural 
alterations to existing buildings. These proposals have 
been postponed for three years to enable proprietors to 
install grinding machines and substitute artificial wheels 
for the old sandstones. In the case of works erected after 
January Ist a separate shop must be set apart for dry 
grinding. 

In its next Parliamentary Bill Hull Corporation 
has decided to include a proposal for a new North Bridge 
over the river Hull, which, with approaches, will cost 
£275,000. The bridge, which will connect the eastern and 
western parts of the city, will carry a double tramway 
track. The actual cost of the bridge will be £97,694, 
towards which it is expected the Ministry of Transport 
will make a grant of from 50 to 60 per cent. A grant 
of £10,000 is also expected from the Tramways Committee 
for tramway tracks over the bridge. It is estimated that 
the work will take seven years to complete. The London 
and North-Eastern Railway Company is going to complete 
the New Holland pontoon with an additional landing 
stage on the Lincolnshire side of the river Humber, at a cost 
of £84,000. On the opposite side, where the Hull pier is 
the property of the Corporation, there is a very unsatis- 
factory landing stage, and with the railway company 
making this move on the one side those interested are 
wondering what will be the response on the Yorkshire side. 
A scheme for providing an adequate landing stage at Hull 
was included in a Parliamentary Bill, but it was rejected 
at a statutory town’s meeting. 


Beet Sugar Factories. 


Now that the necessary acreage has been prac- 
tically assured, it has been decided to proceed at once 
with the erection of the beet sugar factory at Bardney. 
The contract has been signed, and it is expected that the 
factory will be in working order by next September. In 
connection with the beet sugar industry in East Yorkshire 
—factories are being erected at Selby and York—freight 
centres are being established there and at Boroughbridge 
and Beverley. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
The Trade Outlook. 


ALTHOUGH considerable leeway has yet to be 
made up before anything like a normal state of activity is 
reached in industrial circles in the North of England, there 
is no disputing the fact that the position is improving 
almost daily, and everything is tending in the right direec- 
tion. As is usual at this period of the year, when firms 
are busily engaged on their annual stocktaking, some falling 
off in trade is noticeable, but quite an optimistic feeling 
prevails, and the general view taken is that after the Christ- 
mas holidays steady progress in the direction of revival 
of trade will be experienced. In the iron and steel trades 
the outlook has improved perceptibly, and the fact that 
manufacturers are now competing on more favourable 
terms with foreign producers is encouraging. Orders are 
being secured in face of the severest continental competi- 
tion. The prospects for shipbuilding and ship-repairing 
in the Tyneside area have been further improved by the 
receipt of new orders by the Palmer Shipbuilding Company, 
Jarrow and Hebburn. The firm has booked an order for 
two oil-carrying vessels for the Gulf Refining Company, 
of Philadelphia, U.S.A., the machinery for which will be 
constructed by Maccoll and Pollock, Sunderland. In 
addition to these orders, the Palmer Company has secured 
the contract for reconditioning the Melita, a vessel of 
14,000 tons, belonging to the Canadian Pacific Railway 
Company, which is a sister ship to the Minnedosa, which is 
due at Hawthorn, Leslie and Co.’s yard, Hebburn, for 
reconditioning. 


Cleveland Iron Trade. 


Quieter conditions now prevail in the Cleveland 
pig iron trade. Naturally works which are contemplating 
a stoppage at Christmas do not care to burden themselves 
unnecessarily with pig iron deliveries, and having covered 
their immediate needs in most cases, are able to wait until 
the turn of the year before making fresh purchases. How- 
ever, if consumers are comfortably situated, so, too, are 
the ironmasters, who all sold heavily last month, and they 
consequently have no anxiety about the disposal of the 
eurrent output. Thus there is not the slightest indication 
of any weakening in prices. On the contrary, all the 
Cleveland makers’ agreed minima have been strictly adhered 
to, and such business as has been done has been at 
these prices, which are as follows:—No. 1 foundry, 
69s.; No. 3 G.M.B. Cleveland, 66s. 6d.; No. 4 foundry, 
65s. 6d.; No. $ forge, 65s.; and mottled and white iron, 





64s. Gd. per ton. All expoft quotations are 6d. more than 


the foregoing. 


Hematite Pig Iron. 


The East Coast hematite pig iron trade is in an 
exceptionally strong position. Deliveries are still short, 
the demand is active, and with the steel works needing a 
good deal more iron, the extra output of the recently re - 
started blast-furnaces is urgently needed. There are no 
fixed minimum prices in the hematite trade, but as higher 
fuel costs hit the hematite makers just as hard as the 
producers of other classes of iron, they, too, have felt 
justified in advancing quotations by 6d. to 75s. 6d. per 
ton for mixed numbers and 76s. for No. 1 quality. 


Iron-making Materials. 

Foreign ore prices show an upward tendency. 
Freights are also advancing, with the result that business 
in foreign ore is reported at a price equal to 21s. 6d. per 
ton for best Rubio. Coke prices are very firm, and 21s. 


per ton is quite a minimum figure for good Durham furnace 
coke delivered at the works. 


Manufactured fron and Steel. 


Quite an active flow of orders is reported in the 
manufactured iron and steel trade. The works on the 
North-East Coast are much better employed, and although 
prices continue to be very depressed, the future is regarded 
with a good deal less anxiety. Rails are an active market, 
and a few small orders for plates and other shipbuilding 
requisites are reported to have been placed. 


Iron and Steel Imports. 


Statistics presented at this week's meeting of 
the Tees Conservancy Commissioners showed that the 
imports of iron and steel during November from European 
countries, India and coastwise amounted to 16,236 tons, 
comprising 12,075 tons of crude sheet bars, billets, blooms, 
&c., 2829 tons of pig iron, and 1332 tons of plates, bars, 
angles, joists, &c., as compared with a grand total of 
16,392 tons in October, 12,367 tons in November, 1924, and 
5048 tons in November, 1913. 


The Coal Trade. 


The Northern coal trade shows an improved 
tendency as compared with the position a week ago. 
With tonnage arrivals better than might have been ex 
pected, in consequence of the wintry conditions, the 
market is steadier all round. There is a good inquiry 
though actual business does not mature very quickly. 
Some collieries are well supplied with tonnage, but with 
the remainder the conditions are irregular. With a 
rather improved stemming situation, there appears to be 
added interest in Northumberland steam coals, and while 
actual business bears small relation to the demand, the 
market all round is steadier. Best steams for prompt are 
steady, and in second hands are still 15s., while the direct 
quotation is firmer at 15s. 3d. Other steam coals are also 
unchanged at 14s. 3d. to 14s. 6d. for Tyne primes and 
14s. to 14s. 3d. for seconds, but the tone is improving. 
Steam smalls are quiet, but fairly steady. and there are not 
many supplies. Bests are well held at 9s. 6d., and seconds 
remain at 8s. 6d., and specials at 9s. 9d. There is little 
change in the Durham market, which remains firm. 
Business moves in moderate volume, and the output is 
very well absorbed. Gas coals remain in steady demand 
at the late values of 16s. 6d. for best grades and 16s. to 
16s. 3d. for other good qualities. Seconds are firm at 
15s. to 15s. 6d., the demand outweighing the supply. 
Coking coals are selling moderately well at the full values 
of 15s. and 15s. 6d., and, being already comfortably sold, 
are rather firm in feeling. Practically all the favoured 
branches of the coke trade are in rather enviable circum- 
stances. The output for this month is almost covered, and 
the demand remaining is large. Gas makes can readily 
obtain the firm values of 24s. to 25s., and patent foundry is 
fully held at 22s. to 23s. 


The North Tees Power Station Fire. 


The Newcastle-upon-Tyne Electric Supply Com- 
pany, Ltd., has taken steps to correct the many inaccurate 
and grossly exaggerated statements regarding the fire which 
occurred in the North Tees Power Station switch-house on 
November 26th. It has been stated, the company says, 
that “ half a million gallons of oil was involved in the 
conflagration ;"’ that this quantity of oil “‘ was stored in 
part of the power station building;*’ that the switch. . 
house was “ gutted ”’; and that “ 4ll that remained of the 
switch-house was a heap of tangled iron.” The facts are 
that less than 200 gallons of switch oil were burnt ; no oil 
whatever is stored in any of the power station buildings ; 
only two out of the twenty Reyrolle metal-clad switches 
installed in the switch-house were damaged as a result of 
the fire; the whole of the switchgear, with the exception 
of the panels affected, was put back into commission soon 
after the fire was extinguished, and the power station was 
dealing with the normal load within eighteen hours of the 
commencement of the outbreak ; supply to a large number 
of local consumers affected was provided from the com- 
pany’s other sources of supply within a very short period. 





SCOTLAND. 
(From our own Correspondent.) 
Fresh Move in Oil Dispute. 


It has now been agreed to set up a new committee 
of inquiry on the dispute in the shale oil industry. This 
committee will consist of two representatives nominated 
by the employers and two by the workers, with a neutral 
chairman appointed by the Ministry of Labour. This 
move is the outcome of a meeting of the Executive Council 
of the Shale Miners’ and Oil Workers’ Association, which 
met to consider the new terms of settlement negotiated 
between the British Trade Union Congress, the Scottish 
Trade Union Congress, and Scottish Oils, Ltd. Under the 
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new agreement, on receipt of the committee's finding, 
preparatory work will be resumed at 70 per cent. of the 
mines and works, pending the finding of the court of 
inquiry, and maintenance men will be engaged at the 
old rate of wages pending the result of the inquiry. The 
main question to be decided is whether Scottish Oils, Ltd., 
is so identical with the subsidiary oil company that the 
profits should be regarded as common to both. Should the 
answer be in the affirmative, no reduction in wages will 
follow, but if in the negative the 10 per cent. reduction 
proposed by the employers on November 11th last will 
become effective. Under the original proposal wages 
over 78. per day were to be reduced 10 per cent., 7s. per 
day 5 per cent., and under 7s. per day no reduction. 
Further, the company was prepared to make good any 
reduction if profits were earned during the year to the 
amount of such reductions. The men refused these terms 
on the advice of their leaders, and there is every probability 
that the new terms will not work out so favourably. Even 
as things are now, a considerable period must elapse ere 
full working conditions can be re-established. 


Pig Iron. 


The present restricted output of pig iron is still 
more than adequate to meet all demands, either home or 
export, and though prices are nominally unchanged, a 
good order could be placed on much more advantageous 
terms. 


Steel. 


In most branches of the steel trade conditions 
remain quiet. Makers have difficulty in securing speci- 
fications, and plants are irregularly employed. In many 
cases a stoppage has to be resorted to until sufficient ton- 
nage accumulates to warrant a restart. Practically 
all classes of material are affected, and in this connec- 
tion the increase in shipbuilding contracts, though these 
are not yet very satisfactory, is taken as a hopeful sign. 
Prices of boiler plates, ship plates, and sections are un- 
changed from last week. 


Stee] Sheets. 


Steel sheets are comparatively busy. Makers 
report increasing orders for black sheets and prices incline 
upwards, while galvanised corrugated sheets have been 
raised 5s. per ton to £18 per ton for 24 gauge for export. 


Bar Iron. 


Bar iron has a poor market, and the position is 
not likely to improve in face of foreign competition, and 
the substitution of steel for iron by many home con- 
sumers, owing to the cheaper cost of the former. Re-rolled 
steel is not very much better off than iron. 


Coal. 


Shipments of coal from Scottish ports have been 
heavy, owing to steamers, which had been delayed by the 
recent stormy weather, comingin. The collieries have been 
busy overtaking arrears, but are not particularly pressed 
for fresh supplies. Italy and Germany have been more 
prominent, but orders are still of a hand-to-mouth descrip- 
tion. Lanarkshire splints are firmer and ells are steadier, 
the latter owing to larger home demands. Fifeshire steams 
are not so firm, shipping tonnage being somewhat difficult 
to secure, while most qualities of Lothians fuel are feeling 
the effect of the industrial trouble in the district. Washed 
materials on the whole are well held, with pearls showing a 
tendency to appreciate. Aggregate shipments amounted 
to 290,375 tons, against 259,078 tons in the preceding 
week, and 275,449 tons in the same week last year. The 
feature at present is the increased demand for fuel for home 
delivery. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 
Coal Trade Conditions. 


Tuere has been extremely little market move- 
ment during ‘the past week, but there is some satisfaction 
in the fact that values have been maintained, while it is 
of interest to note that foreign exports for the week ended 
the 4th inst., showed a distinct improvement upon the 
figures for the four previous weeks. The prospect is that 
these more favourable conditions as regards activity at 
the loading ports will be maintained during the next fort- 
night or so, as the tonnage to hand keeps up to a fair level, 
and most collieries are pretty well booked. Up to the 
present, there has been no development concerning buying 
of coals for delivery over next year, so far as the average 
consumer abroad is affected, and from all accounts the 
owners of foreign coaling stations are not yet operating, 
though as a rule they cover for a portion of their require- 
ments no matter what the outlook is like. Since writing 
a week ago, news has come to hand respecting business 
which creates more than ordinary interest. In the first 
place, the British Admiralty authorities have contracted 
for their steam coal requirements over 1926, and it is 
understood that the prices range from 21s. to 22s., accord- 
ing to the grade of the coal. As to what the total quantity is 
that they have contracted for, there is no means of ascer- 
taining, though it is believed that it amounts to about 
200,000 tons. That is an estimate, though there is reason 
to believe that the purchases from the various collieries 
are less than those for the current year, during which the 
Admiralty is credited with having taken about 300,000 
tons. Information has also been received regarding the 
tendering for the requirements of the Egyptian State 
Railways of 200,000 metric tons of leading Monmouth- 
shire or Cardiff large steam coals suitable for locomotive 
purposes. These coals have to be delivered at Alexandria 
during the first four months of next year. At the moment 
of writing, the railway authorities have not actually placed 
the contract, but it is fully expected that it will come to 
South Wales, and that the whole of the order will be 
secured by Messrs. Watts, Watts and Co., who put in the 
lowest price of 28s. 9d. net, c.i.f. Alexandria. From all 








accounts, the tender nearest to that figure was about Is. 
higher. The price of 28s. 9d. is regarded as very low, and 
only a firm which controls a large fleet of suitable steamers 
and has associated with it a colliery producing the type of 
coals required by the railways could take the risk of com- 
peting on such a basis. The previous contract of the 
Egyptian State Railways was placed in March with the 
same firm at the c.i.f. price of 34s. 4d., while the order 
before that was divided between two firms at 34s. 11d. 
and 34s. 8}d. per ton respectively. Although nothing 
official is known, it is reported on the market that very 
considerable quantities of coal, principally Monmouth- 
shires, have been sold to South American railways for 
delivery over 1926. One of the railways which has con- 
tracted is the Buenos Aires Pacific Company. It is under- 
stood that the total purchases run to over a quarter of a 
million tons. 


Chamber of Commerce and Admiralty. 


According to Sir William Seager, who is the 
President of the Cardiff Chamber of Commerce, that body 
intends going to see the Admiralty authorities and to 
endeavour to get them to revert to coal instead of con- 
suming so much oil. In a speech Sir William said that it 
seemed to him uneconomical to buy oil from a foreign 
country when the best steam coal was available in their 
own country. Before the war the Admiralty took a 
million tons more coal per annum than it did now, and it 
was the Chamber's intention to see if it could not bring 
back that million tons of trade. So far no arrangement 
has been made for an interview with the authorities, 
but it is first proposed that the question should be raised 
in Parliament by one of the local members—Mr. Levvis 
Lougher—as to the possibility and practicability of con- 
version of steamers for the consumption of coal, &c. 
When that information and other details are available, 
the Council of the Cardiff Chamber of Commerce will 
consider the matter, and bring it before a full meeting 
of the Chamber, after which it is hoped that an interview 
with the authorities will be secured. 


Coal Trade and Subsidy. 


The announcement of the Government that it 
has been decided to ask for a further £9,000,000, making 
£19,000,000 in all, so far as the present financial year is 
concerned, for the purposes of the coal mining subsidy, 
is interesting, but creates no surprise. The opinion in this 
district is that the subsidy will run to 25 to 30 millions by 
May next. The audit for the South Wales coalfield for the 
three months ending October last shows that for the month 
of December the wage liability of the owners will be below 
the 1915 standard rates. The liability of the coalowners 
in October was for the payment of 4.76 per cent. on the 
1915 standard rates, and in November 1.64 per cent. on 
the standard rates. The liability of the owners for the 
present month will be limited to the standard rates minus 
7.22 per cent., which means that not only the whole of 
the minimum of 42.22 per cent. will have to be met out 
of the subsidy, but also a small part even of the standard 
wage, or in the aggregate a sum equal to 29.44 per cent. 
on the standard rates. This is the first audit in which 
the returns are limited to the subvention period, as it 
covers the three months of August, September and 
October. 


Coalfield Holidays. 


The official holidays for the miners in this district 
at Christmas will be two days, viz., the 25th and 26th inst. 


Tin-plate Wages. 


A meeting of the workmen’s representatives of 
the tin-plate trade and their members on the Joint Indus- 
trial Committee was held at Swansea on Monday, when it 
was decided to call a conference representing all branches 
of the unions affiliated to the Joint Council for Saturday, 
January 23rd, to consider matters concerning the sliding 
seale. The question will then be decided what further 
action shall be taken in view of the fact that the proposals 
of the men have been rejected by the employers. The 
branches will be asked to say whether they are prepared 
to take fresh action to bring about some alteration in the 
sliding scale basis, or whether they will make no new general 
claims and will accept the ex gratia payment now given 
them of 7} per cent. for another month. 


Current Busines;3. 


The general tone of the steam coal market has 
been well upheld during the past week. Most of the lead- 
ing undertakings are comfortably stemmed for the next 
week or two, and should be able to work fairly regularly, 
if only tonnage comes along to time. New business is not, 
however, active, and appears to be rather quieter if any- 
thing, and this is likely to be the case until probably the 
early part of the New Year. The Greek State Railways 
have bought 10,000 tons of best Admiralty large and 5000 
tons of patent fuel for December—January shipment, and 
one of the Spanish railways is in the market for 10,000 
or 20,000 tons of small for delivery over the first six months 
or over the whole of next year. The feature of the current 
market is the continued firmness of small coals. All 
grades are more difficult to obtain, though some of the 
superior qualities are practically unobtainable for early 
shipment. Coke and patent fuel remain without change, 
ayd the anthracite coal market keeps steady. Shipments 
of anthracite continue fairly active for America, though 
new inquiry from this quarter is still limited, notwith- 
standing that the strike of the American anthracite miners 
remains unsettled. 








EDUCATIONAL INTELLIGENCE. 


Oren ScuHotarsuirs tn ENGIneeRING.—The Governors of 
Loughborough College invite applications for the award of five 
open scholarships in the Faculty of Engineering, each of the 
value of £75 per annum. The scholarships are open to British 
subjects situate in any part of the Empire, and are tenable at 





Loughborough College, Leics., Fugland, for the period of the 
full diploma course. The entrance examination for the session 
1926-27 will take place on Wednesday, Thursday, and Friday, 
May 27th, 28th, and 29th, 1926. All applicants must be not 
less than sixteen years of age on October Ist, 1926. Further 
particulars and application forms may be obtained from tne 
College Registrar. 





PERSONAL AND BUSINESS ANNOUNCEMENTS. 


We are informed that the Nethan Ironworks, Motherwell, 
associated with the name of the late Mr. C. F. MacLaren, have 
just been purchased by Fredk. Braby and Co., Ltd., Glasgow. 


We are informed that the Usines Carels Fréres, of Ghent, 
now known as the Société d’Electricité et de Mécanique Procédés 
Thomson-Houston et Carels, trading as 8.E.M., has taken out a 
licence from the Ingersoll-Rand Company to build solid injection 
cold-starting engines of the latter firm’s Price type. The agents 
in this country for these engines will be Carels Diesel and Steam 
Engines (London), Ltd., and the Ingersoll-Rand Company, Ltd. 








ELECTROPLATERS’ AND Deposirors’ TECHNICAL Society. 
At the suggestion of the Council of the Faraday Society, one of 
whose objects is to promote the study of electro-chemistry and 
electro-metallurgy, a small provisional committee was recently 
formed to take steps to found an Electroplaters’ and Depositors’ 
Technical Society, and at a well-attended meeting held at the 
Northampton Polytechnic Institute on November I!th, 1925, 
this Society was formally inaugurated. All actually engaged in 
some responsible position in electro-deposition or in the scientific 
study of the subject are eligible for membership. The first 
general meeting was held on December 9th, when Mr. 8. Field 

resented a paper entitled “‘ Electro-deposition : A Survey of 

odern Progress."’ The honorary secretary is Mr. William E 
Harris, 193, Eversleigh-road, Battersea, 8.W. 11. 


Tae Human Facror w Inpvustrry.—The following com 
munication has been sent to us for publication :—From recent 
correspondence in the Press, it is apparent that the vital impor 
tance of improved relations and a better spirit between 
age gp and workpeople is becoming more widely recognised. 
We, the undersigned member firms of the Industrial Welfare 
Society, offer the view, from our own experience, that the funda 
mental step towards better relations is a consideration, in each 
individual organisation, of the human needs of the employees. 
To the modern industrial or commercial firm, the safeguarding 
of the health, safety, comfort and security of the worker is not 
in any sense philanthropy : it is good management, and bring» 
the rewards of good management in a healthy, loyal and 
stabilised working force. Mention has been made in the Press 
of the need for recognised sources from which information im 
connection with industrial relations could be secured. We should 
like to point out that there already exists, in the Industrial 
Welfare Society, a body founded in 1918, which possesses an 
immense store of practical information gathered from every 
industrial country in the world. Industrial and commercial 
firms who wish to investigate for themselves simple methods 
by which they can give practical expression to their desire for a 
new spirit in their organisations could not do better than consult 
the Society at 51, Palace-street, Westminater, 5.W.1. The 
signatory firms number over seventy, and very many of them are 
engineers. 


Puysicat aND Opticat Socretires’ Exaisrrion.-—As pre 
viously announced, the Sixteenth Annual Exhibition of the 
Physical Society of London and the Optical Society is to be 
held on Tuesday, Wednesday and Thursday, January 5th, 6th 
and 7th, 1926, at the Imperial College of Science and Technology 
Imperial Institute-road, South Kensington. It will be open in 
the afternoon from 3 to 6 p.m. and in the evening from 7 to 10 
p-m. each day. Mr. J. E. Barnard, F.R.S., will give a lecture 
on “ The Search for Ultra-Microscopic Organisms,” at 8 p.m. 
on January 5th; Professor A. F. C. Pollard, A.M.I.E.E., 
will give a lecture on ** The Mechanical Design of Instruments,” 
at 8 p.m., on January 6th ; and Major W. 8. Tucker, D.Sec., will 
give a lecture on “ Electrical Listening,” at 8 p.m., on January 
7th. These lectures will be illustrated by lantern slides and 
experiments. Some seventy firms will, we gather, exhibit 
scientific apparatus, and, in addition, there will be a group of 
non-commercial exhibits by Fellows of the Societies and others, 
including demonstrations of famous historical experiments in 
physics, recent physical research and effective lecture experi- 


ments. It has been decided to open the Exhibition to the general 
public without tickets on the third day, January 7th. On 
January 5th and 6th tickets of admission will be required. We 


understand that invitations relating to January 5th and 6th 
have been given to the Institution of Electrical Engineers, the 
Institution of Mechanical Engineers, the Chemical Society, the 
Radio Society of Great Britain, the Rontgen Society, the Faraday 
Society, and other scientific societies. Members of such societies 
should apply for tickets to the secretary of the Society to which 
they belong. Others interested should apply direct fo Professor 
A. O- Rankine, Imperial College of Science and Technology, 
South Kensington, 5.W. 7. 


Roya Instrrvution.—A general meeting of the members of 
the Royal Institution was held on Monday afternoon, December 
7th, Sir James Crichton-Browne, treasurer and vice-president, 
in the chair. The special thanks of the members were returned 
to Dr. W. Rushton Parker for his donation of £100 towards the 
improvement of the library. Mr. W. G. Bruty, Dr. P. C. Buck, 
Mr. J. R. Cousins, Mr. J. Scott Duckers, Mr. A. Edmunds, Mr. 
M. A. Greig, Mr. E. Marsden, Mrs. Murray, Lieut.-Colonel B. C. 
Quill, Mr. A. L. Reckitt, Miss E. M. Stear, Mr. J. A. Stevenson, 
and Mr. H. B. Gordon Warren were elected members. The 
lecture arrangements for the before Easter session next year were 
announced as follows :—The Juvenile Lectures, the hundredth 
course, will be delivered by Sir William Bragg, on “* Old Trades 
and New Knowledge,” commencing on December 29th at three 
o'clock. On Tuesdays, at 5.15, beginning on January 19th, 
there wiil be two lectures by Dr. J. A. Crowther, on “ X-rays 
and Living Matter ;"’ two by Dr. E. K Rideal, on “ Surface 
Action ;"" four by Professor Barcroft, on “The Egg;"’ and 
two by Dr. C. H. Desch, on “ The Growth of Crystals.”” On 
Thursday, January 2Ist, at the same hour, Dr. C, J. Patten will 
give the first of two lectures on (1) “ The Language of Birds,’ 
(2) “ The Breeding Factor in Birds."" These will be followed by 
three lectures by Dr. J. L. Myres on “‘ Who were the Greeks ? ” 
three by Dr. C. D. Ellis on “ The Atom of Light and the Atom of 
Electricity,” two by Dr. J. Holland Rose on “ Indecisiveness 
of Modern Warfare.” On Saturday afternoons at three o'clock 
Mr. Henry Balfour will give two lectures, commencing on 
January 23rd, on (1) “‘ The Evolution of Currency and @oinage,”’ 
(2) “The British Coracle, or the Skin-covered Boat and its 
Affinities." On succeeding Saturday afternoons there will be 
two lectures on “The Nature and History of the Triad” and 
“The Perfect Fourth,” by Sir Walford Davies, with musical 
illustration ; two by Dr. Geor Macdonald, on “ Roman 
Britain,” and four by Sir Ernest Rutherford on “The Rare 
Gases of the Atmosphere and their Importance in Atomic 
Theory.” The Friday evening meetings will begin on January 
22nd, when Sir William B: will deliver a discourse on ‘* The 
Work of the Davy eunduy Peccaneh Laboratory.” Succeeding 
discourses will probably be given by Sir William Hardy, Pro- 
fessor George Gordon, Professor Robert Robinson, the Hon. 
J. W. Fortescue, Dr. C. Hagberg Wright, Sir J. J. Thomson, 
Mr. John Tweed, Sir Ernest Rutherford, and others. 
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N.W. Coast— 
Native 
(1) Spanish 
(1) N. African 
N.E. Coast— 
Native 
Foreign (c.i.f. ’ 


(2) Scortasp— 
Hematite ee 
No. 1 Foundry 
No. 3 Foundry 


N.B. Coast— 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
No. 1 es 
Silicious Iron .. 
No. 3G.M.B .. 
No, 4 Foundry 
No. 4 Forge 
Mottled 
White 
MIpLaNnps — 
(3) Staffe.— 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 


oo oo 


(8) Northampton— 
Foundry No. 3 
” Forge 


(8) Derbyshire—- 
No, 3 Foundry 
Forge 


(8) Lincolnshire— 
No. 3 Foundry 
No, 4 Forge 
Basic be 
(4) N.W. Coast— 
N. Lancs. and Cum.— 


Hematite Mixed Nos. 


Scori anp— 
Crown Bars 
Best o 
N.E. Coast— 
Common Bare 
Laycs.— 
Crown Bars oe 
Second Quality Bars 
Hoops ° oe 


6. Yorxs.— 
Crown Bars 
Best ° 
Hoops 


MipLaNps— 
Crown Bars .. 
Marked Bars (Stafis.) 
Nut and Bolt Bars 
Gas Tube Strip 


(5) ScorLanp— 
Boiler Plates .. e 
Ship Plates, jin. and up. 
Sections .. 


Steel Sheets, under 3), in. 


to jin. .. 


Sheets (Gal. Cor. 24 B. G. ) 


Oto l2 0 0 
Bes ice 

Otoll 0 0 
0to 1215 0 





Ship Plates .. 
Angles ° 
Boiler Plates .. 
Joiste - 
Fish-plates 
Channels 
Hard Billets 
Soft Billets 
N.W. Coast— 
Barrow— 
Heavy Rails .. 
Light . 
Billets .. 
MANCHESTER— 
Bars (Round) 
» (others) .. 
Hoops (Best) oe 
» (Soft Steel) .. 
SD 2-ae me.0e 
» (Lanes. Boiler) 
Suerrietp— 
Siemens Acid Billets 
Bessemer Billets 
Hard Basic > 
Intermediate Basic 
Soft Basic 
Hoops .. 
Soft Wire Rods 
MipLayps— : 
Small Rolled Bars... .. 
Billets and Sheet-bars .. 6 
Sheets (20 W.G.) .. .. ll 
Galv. Sheets, f.0.b. L’pool 16 
BaD os ce ct’ woe 8 
Ce cc ee be dar'D 
Tees je. 66 ae SS OG 
Bridge and Tank Plates 7 
Boiler Plates on” “in, Oe 


- 


~ 
counwmwas 


~~ = 
coxawmewnweoos S 


£9 to £95 


eecoceooceosoco? 


aes 
Oto 8 10 
Oto 10 10 


Oto 9 0 
Oto 8 10 
®.. 
® sv 


0.. 


0 
0 
GS .. 
6 .. 
0 
0 
0 


eceeaceoocs 


NON-FERROUS METALS. 


Swansza— 
Tin-plates, 1.C., 20 by 14 
Block Tin (cash) .. . 
a (three meathe 
Copper (cash) ee ee 
» (three months) 
Spanish Lead (cash) ve 
eo (three months) 
Spelter (cash) ~ ; 
» (three months) 
MancuEesTeER— 
Copper, Best Selected Ingots 
» Electrolytic 
” Strong Sheete ee 
» Tubes (Basis Price) .. 
Brass Tubes os ees 
Condenser 
ead English. . 
» Foreign 


19/9 to 20/3 


ecewesaccsce 


coonwr rw ooo 
~~ 


— 
conwecr ooo 


FERRO ALLOYS. 
(AU prices now nominal.) 


pao nn enamel 


Ferro Chrome, 4 p.c. to 6 p.c. carbon .. 
- £23 0 0 


- £2210 0 


6p.c.to8p.c. 5, 
Sp.c.tol0p.c. ,, 
Specially Refined 
. 2 p.c. carbon 
1 p.c. * = 
0.70 p.c. carbon .. 
carbon free .. 
Metallic Chsoniam ° 
Ferro Manganese (per ton) 


» Silicon, 45 p.c. to 50 p.c. .. 
” 75 p.c. 


Vanadium 
Molybdenum . 
Titanium (carbon free) 
Nickel (per ton) ° es 
Cobalt .. . 
Aluminium ou ton) 





1/11 per Ib. 

1/8 to1/9 per Ib. 

Per Ton. Per Unit. 
£23 10 0 8/- 


-. £40 10 
-. £0 0 0 
- £5610 0 


1/5 per Ib. 
3/9 per Ib. 


. £15 for home, 


£15 for export 


- €11 15 0 scale 5/— per 


unit 


. £21 © 0 scale 6/- per 


unit 


- 15/6 per Ib. 


6/3 per Ib. 
1/1 per Ib. 


.. £172 to £177 
.« 10/- per Ib. 
. £130 








Current Prices for Metals and Fuels. 


SCOTLAND. 


LaNaRksHIne— 
(t.o.b. Glasgow)—Steam 
En. 
Splint 
Trebles 
Doubles 
Singles 
AyYRsHIne— 
(f.0.b. Porte)—Steam .. 
Splints .. 
Trebles .. 


Firesuiae— 
(f.0.b. Methil or Burnt- 
island)—Steam 
Screened Navigation 
Trebles . 
Doubles .. .. 
Singles .. .. 
Loratans— 
(f.0.b. Leith)—Best Steam . 
Secondary Steam 
Trebles ks 
Doubles 
Singles 
* ENGLAND. 
(8) N.W. Coast— 
Steams .. 
Household 
Coke ° 
NoRTauMBEBLAN D— 
Best Steams .. 
Second Steams 
Steam Smalls 
Unscreened 
Household 
Durnsam— 
Best Gas 
Second .. 
Household .. 
Foundry Coke 
Susrrietp— 
Best Hand-picked Branch .. 
Barnsley Best Silkstone 
Derbyshire Best Brighte 
” 7 House ee 
° » Large Nuts 
° » Small 
Yorkshire Hards 
Derbyshire ,, 
Rough Slacks 
Nutty , 
Smalls 
Blast-furnace Coke (Inland)* 
o » (Export) 


Carpirr— 
Steam Coals : 
Best Smokeless Large .. 
Second ,, ” .* 
Best Dry Large .. 
Best Black Vein Large 
Western Valley - -” 
Best Eastern Valley Lange 
Ordinary ” ” ee 
Best Steam Smalls 
Ordinar y ” 
Washed Nuts 4 
No. 3 Rhondda Large . 
- o Smalls 
se Large .. 
Through 


Pitwood (ex ship) .. 
Swansza— 
Anthracite Coals : 
ee eee 
Seconds .. 
Red Vein os ‘ 
Machine-made Cobbles 
Nuts.. ° 
Beans 
Peas os ts 
Breaker Duff .. 
Rubbly Culm 
Steam Coals : 
Large... 
Seconds .. 
Smalls .. .. 
Cargo Through 


12/6 to 15 3 
20/9 
18/- to 19/- 
16/6 
14/9 


15/- 
14/44 
18/6 
16/6 
14/9 


23/6 
40/- to 45/- 
26/- 


15/6 
14/6 
10/- to 10/3 
14/- 
20/- to 22/- 


16/- to 16/6 
14/6 to 15/- 
20/- to 32/- 
se” a0 20/- to 22/6 
Inland. 
31/- to 34/- 
28/— to 30/- 
24/— to 26/6 
23/- to 25/- 
17/- to 20/- 
12/€ to 14/- 
16'6 to 19/6 
16/- to 19/- 
9/6 to 12/6 _- 
6/- to 7/6 — 
3/6to 5/6 — 


t.o.b. 18,3 to 18/9 


(9) SOUTH WALES. 


23/- to 23/6 
21/6 to 22/6 
22/6 to 23/- 
21/- to 22/- 
20/- to 20/6 
19/- to 20/- 
19/— to 19/6 
18/9 to 19/- 
12/6 to 13 6 
10/- to 12/- 
19/- to 29/6 
26/6 to 27/6 
16,6 to 17/6 
186 to 19/- 
16/~ to 17/- 
10/6 to 11/- 
37/6 to 40/- 
25/- to 30/- 
20/6 to 22/6 
31/- to 32/- 


38/— to 42/- 
32/6 to 37/6 
27/6 to 31/- 
55/- to 57,6 
55/- to 57 6 
42/- to 43/6 
20/- to 24/- 

7/-to 8/- 
12/- to 12.3 


22/- to 23.6 
20/- to 22/- 

9/- to 10/- 
16/6 to 18 - 


(5) Glasgow, Lanarkshire, and Ayrshire. 
(8) Except where otherwise indicated, 
* For biast-furnaces only, 17/-, with fluctuations 
(c) Delivered Birmingham. 


(1) Delivered. (2) Net Makers’ works. (3) f.0.t. Makers’ works, approximate, 
(6) Home Prices—Ali delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 
soals are per ton at pit for inland ead f.0.b. for export, and coke is per ton on. rail at ovens and f.0.b. for export. 
ie; Opes market, 17/6 to 19'- ac ovens. t Latest quotations available. (a) Delivered Glasgow. 


(7) Export Prices—.o.b. Glasgow. 
(9) Per ton f.0.b. 
¥ Siete , (b) Delivered Sheffield. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Taxes and Trade. 
Bill 


THE new for increasing the taxes upon 
industry is naturally provoking hostile criticism from 
manufacturers, who declare that these higher charges 


will seriously compromise the situation by inflating pro 
juction costs to a level beyond the possibility of consumers 
to pay. It is certain that in a general way the steadily 
increasing costs have for along while past been accompanied 
by a diminishing consumption, and more especially by 
the employment of economical methods, which do not 
always imply a maintenance of the standard of quality 
and durability, and it is therefore probable that the addi 
tional charges will be detrimental to business for some 
time to come. Nevertheless, it may prove to be merely 
a disagreeable phase in the process of reorganisation, for, 
f the revenue from the new taxes enable the Government 
to carry out the measures necessary to stabilise the franc, 
the causes of the present fluctuations will disappear and 
. revival of confidence will bring about a recovery of busi 
For the moment confidence is wanting, even in 
the methods which the Government is employing to place 
the country’s finances on a satisfactory basis, while under- 
lying the hostility of manufacturers to the new measures 
is the fear that, in the event of a too sudden appreciation 
of the frane, they will find themselves disarmed against 
foreign competition, until such time as there is a readjust 
ment of values to currency. 


ness. 





Public Works. 


Soon after the Armistice this country started 
upon & programme of public works which were intended 
to lower manufacturing and reduce as much as | 
possible the importation of fuel. An accelerated service | 
on an improved and elaborate system of inland waterways | 
would bring down the cost of raw material to the consumer 
and would permit of the manufacturer sending his products 
cheaply to the ports of shipment and over the Continent. 
The waterways would also provide electrical energy, pat 
ticularly the Rhone and the lateral Rhine canals, while | 
the Alps and the Pyrenees would also contribute to a total 
of horse-power which, if distributed over the country, 
would supply nearly all the energy needed for manufactur- 
ing purposes. The problem of an economical distribution 
over long distances is, however, far more difficult than 
had been anticipated. So far as the existing hydraulic 
resources are concerned, a good deal of work has already 
been accomplished, especially for the electrification of 
railways, but apart from these more urgent undertakings, 
the execution of the programme has been seriously delayed 
by financial considerations. A great effort was made to 
induce Germany to assist in this work on account of repara- 
tions, but as the Germans considered that an economic 
equipment of the country was outside the scope of their 
obligations, the French have to rely on their own resources 
which are, for the time being, very restricted. Neverthe- 
less, congresses have been held recently to discuss various 
economic questions, and it was concluded that the carrying 
out of public works was an important factor in the 
country’s financial recovery. it was, therefore, proposed 
that the Government should provide in its yearly budget 
a sum of 300 million franes for their execution. It is to 
he presumed that the Government will entertain a different 
view of the judiciousness of this expenditure of public 
funds, and it is far more likely that, when provision is made 
for an adjustment of the country’s finances, loans will be 
raised at home and abroad for the carrying out of works 
which will provide ample employment for engineering 
firms and will enhance considerably the country’s manu 
facturing resources. 





costs 








Traffic and Freights. 


The recommendation of the Conseil Supérieur | 
des Chemins de Fer to accept the request of the railway | 
companies to increase still further the railway rates, is 
based upon the absence of any other possible means of 
making up for the large deficit of the past year. That 
deficit appears to be about 700 million francs for all the 
railway companies, and it is attributed partly to a declen 
sion of traffic, but more particularly to the huge additional 
charges imposed upon the companies by the application 
of the eight hours’ working day. In view of the companies’ 
situation, some tolerance was allowed in the observance 
of the hours of labour, but, with the arrival of the Socialist 
party in power, the eight hours’ day was strictly enforced, 
and now that the companies are endeavouring to reduce 
the deficit by increasing freights, the unions of railwaymen 
and employees have all united in demanding higher wages. 
A further loss to the companies arises from the necessity of 
paying interest on loans in foreign countries with a depre- 
ciated currency, and that is estimated at 215 million francs 
for the past year, thus bringing up the total deficit to 915 
million frances. To cover it, it is proposed to increase 
passenger fares by 190 per cent. on the basis of those ruling 
before the companies found it necessary to raise the fares. 
The rates on goods will be increased according to their 
nature. It is suggested that the higher rates for goods will 
have the effect of stimulating the competition of motor 
traffic. It is certain that motor lorries are extending their 
range of action, which may be expected to increase with 
the higher railway rates. 


Coal Output. 


The production of the French collieries during 
October showed a further increase as compared with the 
output for the previous month, and for the first ten months 
of the year it amounted to a total of 39,8€9,441 tons, as 
against 37,429,507 tons in the corresponding period of 
1924. The exceptional demand for domestic coals 
readily absorbing the much larger consignments of British 
fuel to Rouen. It is nevertheless certain that the efforts 
to substitute Ruhr coal for the British is having some 
effect, and another factor of competition is the intention 
of the Government to authorise the free importation of 
German coal under conditions that will not weaken the 
position of the French colliery companies. 


is 





British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent O, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, 
at le, each. 

The date firet given is the date of application ; the second date 
at the end of the abridgment, is the date of the acceptance of the 
complete Sgocificat ion. 


.C., 


CONDENSERS AND FEED-WATER HEATERS. 


241,776. January 30th, 1925..-Surrace Conpensers, Société 
des Condenseurs Delas, 103, rue Saint-Lazare, Paris, 
France. 


The peculiarity about this condenser is the system of arranging 
the tubes in such a manner that there are several deep valleys 
which conduct the steam right into the nest of tubes. Two 


N° 241.776 
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arrangements are shown in the drawing, in which 
the tubed area ix shown by shading. The tubes are disposed, 
as shown in the detail drawing, in such a manner that the con- 
densate drips off each tube on to the side of the one below and 
thus does not mask the tube more than necessary. A free outlet 
to the bottom of the condenser for the condensate is provided by 
the inverted valleys below.—October 29th, 1925. 


alternative 


INTERNAL COMBUSTION ENGINES. 
241,740. November 27th, 1924.—Srarxine Prives, R. J. 
Koster and F. E. Bright, 154, West 56th-street, New York, 
U.S.A. 


The inventors ‘use a sparking plug of the gencral form shown 
in the illustration and produce the spark between its electrode 


N* 241,740 





It is essential that 


combustion chamber. 
the wall, where the spark is struck, should be flat, and it is 
stated that in these circumstances carbonization will be avoided. 
A screw adjustment is provided for regulating the length of the 


and the wall of the 


spark gap.—October 29th, 1925. 


TELEGRAPHS AND TELEPHONES. 


241,617. July 2ist, 1924.—IMproveMENTs IN WIRELESS TELE- 
PHONE TRANSMITTING Systems, Harold Robert Corby Van 
De Velde, of “Taplow,” Bute-road, Wallington, Surrey ; 


James Stewart, of Aero View, Plough-lane, Surrey ; and 
Edward oes Trump, of 22, Bournemouth- road, Merton 
Park, 8.V 
This ot a relates to wireless telephone transmitting 
systems in which speech modulation is obtained by means of 
a microphone A shunted by a condenser B and connected to 
the earth lead of the transmitter When the wave lengths 
employed are longer than those for which the condenser is 
suitable excessive currents flow through the microphone, 
whereas if the wave lengths are shorter than those for which the 
condenser is suitable the current flowing through the micro- 
phone will be insufficient to enable it to control the output of 


| 
by the 





the transmitter to the requisite degree. According to thir 
invention, a condenser C is introduced in series with the micro 
phone, and this condenser and the microphone are shunted 


N? 241,617 
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been obtained by 
the 


main condenser. Good results have 
giving the condenser B a value of «015 microfarad and 
condenser C -01 microfarad.—October 21st, 1925. 


TRANSMISSION OF POWER. 

222,140. September 19th, 1924 IMPROVEMENTS IN SYSTEMS 

or Evecrric Distrisution, The British Thomeon-Houston 
Company, Lid., of Crown House, Aldwych, W.C. 2. 

In the operation of thermionic electron discharge devices 
designed for large currents, the magnetic field produced by the 
current required for heating the cathode tends to prevent the 
escape of electrons from the cathode, and the object of the 
present invention to overcome this defect. The heating 
current supplied to the cathode ix automatically reduced during 
the periods when the device is carrying current, and the heating 
current is permitted to reach the maximum value required for 


is 


N® 222,140 

















heating the cathode during the periods when the device is not 
required to carry current. In the diagram four thermioni 
rectifiers A, B, C and D are used to rectify current from a two 
phase alternating-current supply. Heating current for the 
cathodes of the rectifiers A and B is supplied by transformers 
E and F, the primary windings of which are connected across 
the second phase. Similarly the cathodes of the rectifiers C 
and D are supplied with current from transformers G and H, 
which are connected across the first phase. The transformers 
are provided with additional windings K, L. M, N connected 
as shown, and are supplied with direct current. The theory of 


the scheme is described.—Oectober 29th, 1925. 
LOCOMOTIVES. 
241,758. December 3ist, 1924.—-RecuLator Vatves, Beyer, 
Peacock and Co. and R. H. Whitelegg, Gorton Foundry, 


Manchester. 
This double-beat valve is fully balanced ; that is to say, the 
two valves are of equal effective area. In order to allow of the 


N° 241.758 











or valve B 

opening 
enough to pass the lower valve, 
together by the bolt C.— October 


inner valve A being 


My in place the seating for the “Fi 
is detachable and the two valves are separable. 


for the upper seating is ~y 
and the two valves are hel 
20th, 1925. 
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TRAMWAYS AND RAILWAYS. 


236,908, June 9th, 1925.—IMPROVEMENTS IN OR RELATING TO 
THe Construction oF CaBs or Extectrric Locomotives, 
Société Anonyme des Ateliers de Secheron, of Avenue Blanc, 
Secheron, Geneva. 

This specification describes an electric locomotive cab with 

a bridge, which carries the electrical apparatus, and which 
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is arranged so that the parts of the driving motors that require 
attention are accessible. It will be seen that the bridge A 
partly covers the driving motor B, the commutator cover C of 
which projects above the bridge. In the highest portion of the 
bridge there is an air duct D, and above this duct there is the 
associated electrical apparatus E.—October 29th, 1925. 


MOTOR CARS AND ROAD TRAFFIC. 


241,742. December Ist, 1924.—Tracrion Wuexr.s, H. McLaren, 
Midland Engine Works, Leeds. 

This invention is concerned with the wheels of tractors and 

aims at furnishing them with shoes which will provide a good 


N°241,742 








grip on the ground and will enable the machine to travel over 
soft ground. The shoes are dished, as shown, so that the flanges 
provide a good grip, and they are attached to the wheel by pivot 
pins. The shoes are consequently easily attached or taken off. 
October 29th, 1925. 


MISCELLANEOUS. 


241,346. September 2nd, 1924.—Tooruep Gearine, W. and T. 
Avery, Ltd., Soho Foundry, Birmingham; and W. A. 
Benton. 

It is suggested in this specification that a toothed gearing can 
be made anti-frietional by means of the addition of one or two 
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plain rolling surfaces having diameters and centres correspond- 
ing with the intersecting pitch circles of the toothed wheels. It 
naturally follows that the rolling surfaces must be in contact 
one with the other. In the drawing the toothed wheels are shown 
at A A and the rolling surfaces at B B.—October 22nd, 1925. 


225,836. November 15th, 1924.—IMPROVEMENTS IN OR RELAT- 
ING TO Hicu-TeENsION THERMIONIC VaLves, Siemens and 
Halske Aktiengesellschaft, near Berlin. 

This invention relates to the construction of thermionic 
valve tubes for high-tension rectifying installations, more 
particularly for X-ray tubes. In view of the very high tensions 
needed it is frequently necessary to connect several valves in 


a container filled with a high-grade fluid insulating material 
such as oil or compressed air. A cylindrical tube A of hard 
paper is closed at both ends by covers B and C, which may be 
made of metal and are used as terminals for the high-tension 
wires. The tube contains the valve V and a current transformer 
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T for supplying the cathode D. The primary winding E of 
the transformer is placed outside the tube. For the purpose of 
equalising the level of the oil with changes of temperature an 
oil “ conserver "’ F and a tank N containing moisture-absorbing 
substances are provided.—October 29th, 1925. 








Forthcoming Engagements. 


Secretaries of Inatitutions, Societies, &c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week preceding the meetings. In all cases the TIME and 





PLACE at which the meeting is to be held should be clearly stated. 
TO-DAY. 
INSTITUTION or CrviL ENGINEERS: BIRMINGHAM AND Dis- 


TRicT AssocrtaTION.-Chamber of Commerce, New-street, Bir- 
mingham. Vernon Harcourt Lecture, “The Development of 
Harbour and Dock Engineering,” by Sir Cyril Kirkpatrick. 
6 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS.—General Meeting, 
Storey’s Gate, Westminster. ‘“‘Cast Iron and Modern Engi- 
neering Practice,” by J. G. Pearce, and *‘ Some Applications of 
Research to Modern Foundry Practice,” by J. E. Fletcher 
6 p.m. 

InsTITUTE OF Metats: SHerrietp Locat Section.—-Applied 
Science Department, The University, St. George’s-square, 
Sheffield. Paper, ‘* Nickel Silver,’ by Professor F.C. Thompson. 
7.30 p.m. 


InstiruTe oF Merats: Swansea Locat Secrion.—Metal- 


lurgical Department, University College, Singleton Park, 
Swansea. Paper, “Modern Metallurgy,”’ by Professor J. H. 
Andrew. 7.15 p.m. 


Junior INsTiTUTION OF ENGINEERS.—Royal Society of Arts, 
John-street, Adelphi, London, W.C.2. Induction of and 
address by the President, Mr. J. 8. Highfield. 7.30 p.m. 


Puysicat Society or Lonpon.—Imperial College of Science 
South Kensington, London, 8.W.7. Papers, ‘The Effect of 
Rolling on the Crystal Structure of Aluminium,”’ by Dr. E. A. 
Owen and Mr. G. D. Preston : ** On the Spreading of One Liquid 
on the Surface of Another,” by Mr. R. 8. Burdon ; “On the 
Advance of the Perihelion of Mercury,”’ by Mr. J. T. Combridge.”’ 
A demonstration illustrative of phenomena described in Mr. 
Burdon’s paper will be given by Mr. Chas. R. Darling. 5 p.m. 


Rattway Civus.—65, Belgrave-road, London, 8.W. 1. Paper, 
“Some Little Known Features of Railway Publicity,”’ by Mr. 
J. R. Hind. 7.30 p.m. 

SATURDAY, DECEMBER 12rx. 


InstiruTe OF British FouNpDRYMEN : LANCASHIRE BRaNncu, 
Junior Section.—College of Technology, Sackville-street, Man- 


chester. Lecture, “‘ The Physical Testing of Foundry Products,” 
by Mr. J. 8. G.-Primrose. 7 p.m. 
INSTITUTE OF MARINE ENGINEERS.—85-88, The Minories, 


Tower Hill, London, E. 1. Juniors’ Social. 


MONDAY, DECEMBER l4ru. 
BRADFORD ENGINEERING Soctety.—Technical College, Great 
Horton-road, Bradford. Lecture, “Gas Manufacture,” by Mr. 
E. J. Suteliffe. 7.30 p.m. 


InstITUTE oF Metats: Scorrisn Locat Sectrion.—Institu 
tion of Engineers and Shipbuilders in Scotland, 39, Elmbank 
crescent, Glasgow. Paper, ‘* Aluminium and its Alloys as Used 
for Engineering Purposes,”” by Dr. H. Hyman. 7.30 p.m. 
INSTITUTION OF AUTOMOBILE ENGINEERS: BrrMINGHAM 
Centre.~-Chamber of Commerce, New-street, Birmingham. 
Paper, “* Sleeve-Valve Engine Development,”’ by Mr. W. Ferrier 
Brown. 7 p.m. 

INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES 
Section.—Storey’s-gate, Westminster, London, 8.W. 1. Paper, 


7 p.m. 


‘““The Mechanical Transmission of Power on Electric Loco 
motives,”’ by Mr. V. F. Cornish. 7 p.m. 
TUESDAY, DECEMBER l15ra. 
InstiTuTE OF Marine ENGINereRs,—85-88, The Minories, 


Tower Hill, London, E.1. Paper, “‘ Economic Application of 
the Scott-Still Engine,” by Mr. J. A. Sim. 6 p.m. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Broadgate Café, 
Coventry. Coventry Graduates’ meeting. Paper, ‘* Produc- 
tion,” by Mr. J. F. Sturdy. . 7.15 p.m. 

INSTITUTION OF AUTOMOBILE ENGINEERS : WOLVERHAMPTON 
CenTre.—Engineering and Scientific Club, Wolverhampton. 
Paper, “‘ Sleeve-Valve Engine Development,’’ by Mr. W. Ferrier 
Brown. 7.30 piin. 


InstrrutTiON. -6¥ Civ, EnNcineers.—Great George-street, 





series. According to this invention. the space required for such 
installations is reduced by arranging each of the valve. tubes in 





London, 8.W. 1: Paper, *‘ re-Boosting Station for the 
Waterworks of Mante Video,” by: Mr. A. Honeysett. 6 p.m. 








INSTITUTION OF ENGINEERS AND SHIPBUILDERS IN Scorianp. 
—39, Elmbank-crescent, Glasgow. Paper, “The Economic 
Value of Bunker Coal,” by Mr. Otto Kahrs. 7.30 p.m. 


WEDNESDAY, DECEMBER léru. 


Cuemicat EnGrneertne Grovur.—Works visit. 


meeting at Nottingham. 2.30 p.m. 


Dinner and 


ENGINEERING 
Strand, 


Service 
Informal! 


ILLUMINATING 
Bureau, 15, Savoy-street, 
meeting. 7 p.m. 


Society.-—Lighting 
London, W.C, 2. 


INSTITUTION OF AUTOMOBILE ENGINEERS,—Chamber of Com 


merce, New-street, Birmingham. Birmingham Graduates’ 
Meeting. Paper, “ Press Tools,” by Mr. F. G. E. Clarke 
7.30 p.m, 

INSTITUTION OF AUTOMOBILE ENGIneeRS: Nortru  o» 


ENGLAND CENTRE. 
films will be shown. 


College of Technology, Manchester. Several! 
7 p.m, 


INSTITUTION OF AUTOMOBILE ENGINEERS.—-Watergate House 
Adelphi, London, W.C, 2. Graduates’ Meeting. Paper, “ Sales 
and Service,” by Mr. C. A. Edwards. 7.30 p.m. 


INSTITUTION OF Civin ENGINeERS.—Great George-street 
London, 8.W. 1. Students’ meeting. Vernon-Harcourt Lecture. 
“ The Development of Harbour and Dock Engineering,” by Sir 
Cyril R. 8. Kirkpatrick. 6 p.m. 

Junior InstiruTIon or ENGINgERS.——Visit to the works of 
C. F. Casella and Co., Ltd., Walthamstow. 5 p.m. 

Newcomen Society.—-Prince Henry's Room, 17, Fleet street, 
London, E.C. 4, Papers: ‘ History of the Invention of English 
Flint Glass,” by Mr. E, Wyndham Hulme ; “ History of Copper 
Ruby Glass,” by Mr. J. A. Knowles ; “* Notes on Early Bridge 


Construction,” by Mr. W. Worby Beaumont. 5.30 p.m. 
Socretry or Giass TecuNoLocy.—-Chemistry Lecture Theatre 
University College, Gower-street, London, W.C. 1.-Papers, 


“The Composition of Glass Suitable for Use in Automatic 
Machines,” by Professor W. E. 8. Turner ; “‘ The Relationship 
Between Chemical Composition and the Durability of Glass,’ 
by Miss Violet Dimbleby and Professor W. E. 8. Turner 
2.30 p.m. 


THURSDAY, DECEMBER lira. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Training School, 
Vauxhall Motors, Ltd., Luton. Luton Graduates’ meeting 
Discussion on “ The Merits of the Six-cylinder and Straight 
Eight for Touring Car Work,’ opened by Messrs. G. L. Ensor 
and P. White. 7.30 p.m. 


INSTITUTION OF CrvIL ENGINEERS: YORKSHIRE ASSOCIATION 

Royal Victoria Hotel, Sheffield. Vernon Harcourt Lecture 
“The Development of Harbour and Dock Engineering,” by Sir 
Cyril Kirkpatrick. 7.30 p.m. 

InstiTuTION or ELecrrica, EnNermerers.—-Savoy-place, 
Victoria Embankment, London, W.C.2. Paper, *‘ The Power 
Losses in Magnetic Sheet Material at High Flux Densities,’’ by 
Mr. C. E. Webb. 6 p.m. 


Roya AgronauTican Socimry.—7, Albemarle-street, 
London, W.1. Informal discussion on ‘“* Aero-engine Starting 
Gear.”’ 6 p.m. 


FRIDAY, DECEMBER 18ru. 

Junior InstiruTION oF EnotNeErs.—15, Savoy-hill, Strand, 
London, W.C. 2. Lecture and demonstration of industrial and 
domestic electric lighting. 7 p.m. 

Norts-East Coast InsrrrutTion or ENGINEERS AND Suir 
BUILDERS.—-Literary and Philosophical Society's Rooms, New 
castle-upon-Tyne. Papers, “‘Some Aspects of the Theory of 
Ship Waves and Wave Resistance,’ by Professor T. H. Have 
lock. 7.30 p.m. 

POLYTECHNIC 
Regent-street, London, W. 1. 


Hall, 309%, 
7.30 p.m. 


ENGrngeerine Socrery.—Fyvie 
Annual Conversazione. 
MONDAY, DECEMBER 2isr. 


Wuitwortu Society. Holborn 
W.C. 1. Third annual commemoration dinner. 


Restaurant, Kingsway 
6.30 for 7 p.m. 
DECEMBER 22xnp. 
ENGINEERS.—-85/88, The 
Paper, “ Fuel Injection,” 


TUESDAY, 

InstTiITUTE OF MARINE 

Tower Hill, London, E. 1. 
C. Hughes. 6.30 p.m. 


Minories, 
by Mr. 








CONTRAOTS. 


HARRINGTON travelling grate stokers, constructed by Riley 
Stoker Company, Ltd., of London, have been exclusively 
adopted for a new power station at Kirkealdy, designed by 
Messrs. Kennedy and Donkin, consulting engineers, of London. 


Yarrow Anpv Co. (1922), Ltd., of Scotstoun, Glasgow, inform us 
that they have secured a contract from the British Admiralty for 
six of the latest Yarrow patented water-tube boilers (land type) 
with Yarrow superheaters for the electric power station at Ports 
mouth Dockyard. 

CuampBers, Scott anp Co., Ltd., of Motherwell, have received 
from abroad an order for a large grabbing crane or bucket 
digger which is to be capable of handling over 6 tons of material 
at each operation, and of discharging at any height of lift. It 
is to have about 200 horss-power at its command. 


Tue London Underground Railways have placed a contract 
with James Carmichael, Ltd., for the entire reconstruction of the 
City Line stations at Clapham-road and the Oval. The schemes 
of reconstruction provide for the removal of the lifts and the 
installation of escalators. It is expected that these new stations 
will be completed by about May of next year. 


INTERNATIONAL Compustion, Ltd., of Africa House, Kings- 
way, London, W.C. 2, informs us that its associated company in 
Germany recently received a contract for the equipment of two 
boilers, each of 20,000 square feet heating surface, and six boilers, 
each of 15,000 square leet heating surface, with the complete 
system of Lopulco pulverised fuel firing, for the large power plant 
at Rummorlsburg. 


Joun I. THorxycrort anv Co., Ltd., of Thornycroft House, 
Smith-square, London, 8.W. 1, inform us that they have received 
an order from the Admiralty for a Thornycroft Hathi tractor, 
similar to the fleet of those vehicles which they have supplied 
to the War Office. The same firm has also recently received 
the following orders :—From Australia, for over seventy motor 
vehicle chassis for loads of from 30 ewt. to 5 tons ; for chassis of 
various types, particularly type Al for 30 ewt. loads or 
passenger vehicles seating up to twenty; and for various 
types of chassis from Buenos Aires, Rio de Janeiro, Singapore. 
and Toronto. 








AspHaLt Mrxtnec PLant.—With reference to the description 
of the Nacopax bituminous road-making plant which appeared 
in our issue of November 11th, we are requested by the makers, 
Davey, Paxman and Co., of Colchester, to state that the machine 
was designed in conjunction with the Neuchatel Asphalte Com- 
pany, Ltd., and that they have supplied a | num of these 
plants to the Neuchatel Company. Among them there are sets 
working on jobs in Essex, Surrey, Middlesex, Durham, Glouvester, 





Lanark, and Dumbarton. 
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A Seven-Day Journal 


Sir Alfred Yarrow’s Views on the 
Shipbuilding Position. 


On his return from America, where has been 
examining shipbuilding and general trade conditions, 
sir Alfred Yarrow, in the course of an interview, has 
expressed the opinion that so far as shipbuilding is 
concerned, we have nothing to fear from American 
competition. The Americans, Sir Alfred said, ex- 
celled in mass production, but mass production could 
not be applied to the building of ships. It was not 
possible to lay down a hundred Atlantic liners simul- 
taneously, so as to reap the benefit obtainable by pro- 
ducing @ large number of one thing at the same time. 
On the other hand, he was convinced that the United 
States had a vast degree of commercial prosperity 
ahead in its own industries, particularly in those 
dependent upon the oil, fruit and mineral resources 
of the country. Dealing with the motor ship, Sir 
Alfred said he thought the steamer would survive 
for a long time, and if the supply of fuel oil decreased 
and the price rose, the steamer might continue in 
use indefinitely. The world’s supplies of coal were 
much greater than its supplies of fuel oil. The future 
of the motor ship, Sir Alfred held, lay with those who 
could find the best iron alloy for the construction of 
the engines, an alloy that would stand the stresses 
imposed upon it at the very high temperatures in- 
volved. Faulty metal, he believed, was largely 
responsible for past failures of the internal combus- 
tion engine. Great Britain could still retain her 
prestige in the shipbuilding industry, but she would 
have to fight for it. To that end it was essential that 
trade union rules should be relaxed and that facilities 
should be provided for an increased interchangeability 
of labour. 


Waterloo Bridge. 


A DEFINITE decision has at last been reached by 
the London County Council regarding the preserva- 
tion or rebuilding of Waterloo Bridge. On Tuesday, 
by 82 votes to 32, it decided that the bridge should be 
rebuilt to provide room for six lines of vehicular 
traffic and with not more than five arches. A pro- 
posal to ask the Government to appoint a technical 
commission to investigate the possibility of under- 
pinning the old bridge was rejected. It was urged 
that underpinning would result in a saving to the 
ratepayers, but it had to be admitted that of nine 
engineers consulted on the question, five had stated 
that the existing bridge could be underpinned, while 
four had held the opposite opinion. Those in favour 
of rebuilding the bridge argued that the question 
revolved itself into a choice of attempting to retain 
the old bridge es a thing of beauty and an obstruction 
for ever, or of pulling it down and constructing a new 
one that would meet present and future require- 
ments. All agreed that from the artistic and senti- 
mental point of view, the destruction of the present 
bridge was to be regretted, but many held that neces- 
sity for increased traffic provision should take pre- 
cedence over #sthetic considerations. On the score 
of beauty it was urged that the new bridge need not 
be less beautiful, and, in fact, might be made more 
beautiful than the old. 


A Malay State Hydro-Electric Scheme. 


WE learn that an important concession has been 
signed by the Federated Malay States Government, 
under which Sir W. G. Armstrong, Whitworth and 
Co., Ltd., have been granted rights to develop a hydro- 
electric power scheme on the Perak River, in the State 
of Perak. The energy generated is to be applied 
principally towards the development of the tin fields 
situated in the Kinta Valley and its neighbourhood, 
and to cheapen the cost of production in that area. 
The carrying out of the scheme, we are informed, 
will involve the purchase in this country, through 
Messrs. Armstrong, of a large amount of machinery 
and electrical equipment. The Trades Facilities 
Act Advisory Committee is supporting the under- 
taking of the work to the extent of guaranteeing a 
sum of £1,250,000. 


The French Navy. 


Tue recent debate in the French Chamber of 
Deputies upon the voting of credits for carrying out 
the programme of naval construction revealed a 
reversal of the policy of the late Minister of Marine, 
who tlecided to extend the time for the construction 
of certain vessels belonging to the second instalment 
of the programme from two to threé years. By so 
doing he sought to show that France was disposed 
to work for peace in the “ spirit of Locarno,” and at 
the same time to effect economies which would place 
the country in a more satisfactory position when 
negotiating for a settlement of its international debts. 
The present Government has now declared that this 
tampering with the programme was illegal, and it 
has decided to carry it through according to the 


original plan. It is pointed out that France has only 
spent 226 million gold francs upon new construction 
during the past five years, whereas the expenditure 
of Great Britain has been 558 millions, that of the 
United States 1780 millions, and of Japan 2242 
millions. It is therefore necessary, it is stated, that 
France should complete her limited programme as 
rapidly as possible. It is not proposed to diminish 
in any way the importance attached to the submarine, 
which, in the words of the Minister of Marine, is as 
“legal a weapon as the aeroplane and the big gun.” 
The general tone of the debate was that France 
must rely upon her own navy, with full liberty to 
build as many submarines as she pleases, and that 
there can be no disarmament unless it is made general. 


The Mersey Tunnel. 


On Wednesday Princess Mary inaugurated the 
Mersey Tunnel works by starting the boring of a 
shaft to be sunk on the site of the old St. George’s 
Dock on the Liverpool side of the river. As stated 
in last week's issue, the contract for the sinking of 
the two shafts and for driving the two preliminary 
headings under the river has been awarded to Messrs. 
Nuttall, of Trafford Park, at a price of £443,680. 
This figure, it now appears, was very much less than 
that submitted by any other Merseyside firm which 
tendered for the contract. The nearest quotation 
of any such competing firm is stated to have been 
approximately £800,000. Messrs. Nuttall have ex- 
plained that their low quotation was rendered possible 
by reason of their special experience of and the use 
of special machinery for boring rock. The tunnel, 
when finished, will be 44ft. in diameter, and will be 
lined with cast iron segments rendered internally 
with concrete. Into the spaces between the outside 
of the tube and the sandstone of the river bed cement 
mixture will be injected under pressure through holes 
in the lining, which subsequently will be closed by 
screwed plugs. As originally planned the tunnel 
was to have provided accommodation for passenger, 
vehicular and electric tramway traffic, but as a result 
of the Birkenhead Municipality's opposition, based 
on its fear of competition with its ferries, the provision 
for tramways has been omitted. At the same time 
the dimensions of the tunnel were not altered, and it 
would appear that the Parliamentary Committee 
which investigated the scheme deliberately intended 
to leave the possibilty open for the provision of a 
tramway track through the tunnel at a later date. 
As now to be constructed the tunnel will have two 
roadways through it, one above the other. The upper 
will accommodate heavy traffic, and the lower light, 
fast moving vehicles. Above the upper and on each 
side of the lower roadways ventilation ducts will be 
formed. The principal engineer to the scheme is Mr. 
Basil Mott, with whom Mr. J. A. Brodie is associated. 
Towards the total cost, estimated at £4,750,000, the 
Treasury will make a grant of £2,375,000. In addi- 
tion, it will contribute half the annual cost of main- 
taining the road works. Powers have been given to 
levy tolls for a period of fifteen years. 


The North British Engine Works. 


On October 2nd we announced that Barclay, Curle 
and Co., Ltd., of Glasgow, in association with Swan, 
Hunter and Wigham Richardson, Ltd., of Wallsend- 
on-Tyne, proposed to acquire the whole of the share 
capital of the North British Diesel Engine Works 
(1922), Ltd., of Whiteinch, Glasgow. This trans- 
action has now been completed, and the Whiteinch 
works have been taken over by Messrs. Barclay, 
Curle, the North British Diesel Engine Works Com- 
pany, Ltd., having gone into voluntary liquidation. 
The newly acquired works, with its extensive river 
frontage and 150-ton hammer-headed crane, is quite 
close to Barclay, Curle’s Clydeholm shipyard at 
Whiteinch, and it is also not far from the firm’s West 
Yard at Scotstoun and the company’s Elderslie 
graving dock. It is the intention of the firm to call 
the combined works at Whiteinch the North British 
Engine Works, and engines of all kinds, including 
steam reciprocating engines, turbines, and marine 
oil engines of the four-cycle single-acting and the 
two-cycle double-acting type will be built at the 


works. The old Stobcercss engine works of Barclay, 
Curle at Finnieston-street have been closed down, 


and the equipment will be gradually transferred to 
Whiteinch, while the machinery of the old bciler 
shops at Kelvinhaugh will be moved to the new works 
at a later date. 


Launch of H.M.S. Rodney. 


Tue battleship Rodney was launched at the 
Cammell-Laird yard, Birkenhead, on Thursday of 
this week (December 17th), the ceremony being per- 


formed by H.R.H. Princess Mary, Viscountess 
Lascelles. The vessel was begun on December 28th, 


1922, and will probably be ready for service in 1927. 
She was designed by Sir E. T. d’Eyncourt, the late 
Director of Naval Construction, and is a sister ship 
to the Nelson, which went afloat on the Tyne on 
September 3rd. These are the first battleships to be 
built subject to the restrictions as to displacement 








and armament which are imposed by the Washington 





Treaty. The displacement, exclusive of fuel and 
reserve feed water, is 35,000 tons, the length on the 
water line 702ft., the beam 106ft., and the mean 
draught 30ft. No details are known of the machinery, 
which is being manufactured by Cammell Laird and 
Co., but it is clear from the general design that the 
speed will be only moderate. The hull is flush-decked 
and the freeboard higher than that of earlier British 
battleships. The armament, it is understood, will 
consist of nine 16in. guns in triple barbettes, disposed 
forward on the centre line; twelve 6in. guns, twin 
mounted in light closed turrets, and a number of anti- 
aircraft pieces. Heavy armour protection is con- 
centrated mainly in the vicinity of the big gun posi- 
tions. A new form of control tower has been substi- 
tuted for the usual tripod foremast. Owing to the 
distribution of the main armament, the machinery 
spaces have had to be retracted towards the stern and 
the funnel is therefore well abaft the 'midship line, 
thus imparting a very asymmetrical appearance to 
the ship. Bulge protection, it would appear, has been 
dispensed with, as Sir Philip Watts predicted would 
be the case. 


Electricity Supply. 


THREE Committees—namely, Finance, Technical 
Development and Works, and General Purposes— 
have now been established by the London and Home 
Counties Joint Electricity Authority. Steps have 
been taken by the authority to deal with the questions 
referred to it under the statutes and the London 
Order regarding the establishment of the sliding 
scale of prices to be charged for electricity by the 
London companies. It is hoped that it will be pos- 
sible to put the sliding scale into operation in January 
next, in accordance with the desire expressed by the 
Electricity Commissioners. The authority has also 
taken in hand the immediate consideration of appli- 
cations for orders to supply certain parts of the 
area, and is giving special attention to parliamentary 
applications for the ensuing session. It will be re- 
membered that two Acts were passed by Parliament, 
having the effect of amalgamating four companies 
on the one hand and ten on the other into two 
separate groups. The London and Home Counties 
Electricity District Order, 1925, established a Joint 
Electricity Authority for the general supervision and 
development of about 1860 square miles, covering 
the counties of London and Middlesex, with parts of 
Essex, Herts., Bucks., Berks., Surrey and Kent, 
and the undertakings are to be finally taken over 
by the General Electricity Authority in 1971. Under 
the two Acts each company will be allowed to 
capitalise and distribute to the ordinary shareholders 
all reserves remaining after existing assets have been 
written down in accordance with the rates allowed 
by the Income Tax authorities. 


Reviving the Shipbuilding Industry. 


In discussing means which might be taken to 
revive the shipbuilding industry, Mr. J. W. Kempster, 
managing director of Harland and Wolff's yard at 
Greenock, placed some interesting facts before the 
members of the Glasgow and West of Scotland 
Association of Foremen Engineers and Draughtsmen 
at the annual dinner of the Association held in 
Glasgow on Saturday last. Broadly speaking, he said, 
there were 16,000,000 tons more shipping in the world 
whilst 20 to 25 per cent. less cargo had to be carried 
than before the war. Of the 16,000,000 tons, some 
6,000,000 tons were laid up. The total amount of 
British shipping over twenty-five years of age was 
about 1,300,000 tons, and our present shipyards and 
marine engine works could replace that tonnage in 
about a year; or, expressed in another way, our 
yards and works had the capacity to rebuild the 
annual wastage of a mercantile fleet of nearly 
40,000,000 tons, equal to double our own tonnage. 
The problem to be faced was a tremendous one. It 
was <lifficult to say exactly what tonnage was obsolete, 
but it would undoubtedly pay from the national 
point of view to put modern motor ships on trade 
routes now served by inefficient vessels if the capital 
were available to build them. This proposal pointed to 
the expending ot Government guaranteed loans at 
special rates of interest under the Trades Facilities 
Act, to allow owners to build modern ships wherewith 
to replace obsolete tonnage. Another point not often 
appreciated was the effect of uncontrolled costs. In 
the building of a cargo boat direct wages only repre- 
sented one-third of the total cost; the other two- 
thirds for materials, rates, taxes and power were 
affected by the high costs of shielded labour, which 
cost could not be controlled by the shipbuilder and 
the engineer. The Joint Committee of the Federa 
tion of Shipbuilding Employers and the trades unitns 
was now considering the effect on the cost of ship- 
building of conditions outside the industry, and it 
remained to see what that effect was. If the report 
showed that it was futile to expect a revival of the 
marine engineering and shipbuilding trades whilst 
outside costs were so excessively high, then an indus- 
trial conference, representative of all interests, 
should be called by the Joint Committee to decide 
the hest way of adjusting the balance between wages 
in the sheltered and unsheltered trades, so that foreign 








competition could be fairly met. 
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Locomotive Coal Trials on the 
Southern Railway. 


By H. HOLCROFT. 


THE coalfields of Great Britain are almost entirely 
served by three of the four large railway groups, and 
the locomotive coal used by each is obtained from its 
own territory. Except fcr a certain amount of 
Kentish coa! drawn from its eastern extremity, the 
Southern Railway has to obtain the bulk of its coal 
from a distance, and therefore the choice of fuel 
presents a problem, involving such questions as class 
of coal and its cost at pithead, transport, stacking, 
&ce. Hitherto the South-Western Section has de- 
pended on South Wales coal, as it is nearest at hand 
and can be transported by water ecross the Bristol 
Channel for the western end. 

The Brighton Section has alsc used a good deal 
of Welsh coal, but the South-Eastern and Cheatham 
has preferred the hard northern coals from Yorkshire, 
Nettinghamshire, North Wales, &c. The grouping 


of these railways has brought the coal question under 
review, and it has to be considered anew from many 
aspects, such developments as the 


electrification of 








Coal Coal Total Re- Re- Re- Tare weight of Water used from Tender Total 
Trial taken used coal moved moved moved twelve coaches. tender. water per coal 
No. for from con- from from from - Ib. of total per 
steam tender. sumed. smoke- __fire- ash- Outward Return Outward Return Total. coalcon- engine 
raising. box. box. pan. journey. journey. journey. journey. sumed. mile. 





wt ewt. ewt. Ib. Ib. Ib. 

l 7 66 73 612 471 48 

2 6 55 61 361 326 76 

3 7 53 60 446 408 S4 
Mean 5-66 58 64-66 473 402 69 





48 

> 7 AT) 5 238 454 100 

6 7 49 56 156 516 107 

Mean 6-66 49-33 56 210 440 85 

7 5 54 59 174 311 80 

8 4 54 58 130 299 92 

9 5 55 60 160 315 70 

Mean 4-66 54-33 59 155 308 81 

10 8 50 58 346 390 73 

1! 8 49 57 412 426 78 

12 s 48 56 366 441 74 

Mean 8 49 57 375 419 75 

13 s 49 57 131 360 56 

14 7 45 52 138 242 63 

15 s 45 53 112 206 30 

Mean 7-66 46-33 54 127 269 50 
suburban services, and the introduction of mechanical | 


coaling plants being taken into account. 

In order to obtain some data, a series of trials was 
arranged, the object being threefold, namely :—(1) 
To compare the results of using a typical South Wales 
and a Yorkshire coal ; (2) to ascertain if any appreci- 
able difference in the coal consumption is made by 
passing Welsh coal through a mechanical coaling 
plant ; and (3), incidently, to observe the performance 
of the new 4-6-0 type engines of the “‘ King Arthur ” 
class. 

The last, although of greatest engineering interest, 
was not a primary object ; no special preparation or 
fitting of the engine was made, as more elaborate 
tests will be carried out at a later date. The results 
of the trials, however, are of some value, and with 
the kind permission of Mr. R. E. L. Maunsell, the Chief 
Mechanical Engineer of the Southern Railway, the 
writer is enabled to give details below. 

The following arrangements were decided upon. 
In the first series of trials, three runs were made with 
the engine burning South Wales coal taken from 
the mechanical coaling plant at Nine Elms shed. In 
the second series, Welsh coal taken direct from a 
wagon was used, and in the third series of three runs, 
Yorkshire coal taken direct from a wagon was tried. 
The coal was carefully weighed before being placed 
on the tender, and after each trial the weight of the 
small amount of coal remaining was ascertained. 
A separate supply of coal in baskets was placed beside 














fireman started to build up his fire on leaving the shed. 
At the conclusion of each run, the contents of smoke- 
box, fire-box, and ashpan were thrown out and 
weighed. 

The trains selected were the 11 a.m. Waterloo to 
Salisbury and the 2.27 p.m. Salisbury to Waterloo, 
the total distance run being 1674 miles for the out- 
ward and return journeys. These were both non- 
stop runs, and the times allowed for the 83} miles 
were 92 and 93 minutes respectively. The load was 
made up to twelve bogie coaches throughout the 
| trials, and the trains were well filled with passengers, 
| except in mid-weeks on the down journeys. 

The weather remained fine and very favourable for 
trial purposes, and only on two or three days was 
the wind appreciable in velocity. Traffic conditions 
were also favourable, and signal checks were few except 
in approaching Waterloo on the up journeys ; in these 
cireumstances the results obtained were very con- 
sistent, as the many variables affecting locomotive 
performance were reduced to a minimum. 

The locomotive selected was No. E 453, “ King 
Arthur,” the first of ten new 4-6-0 type engines built 
at the Southern Railway Company’s Worksat Eastleigh. 








Taste I, 








First Serires.— Welsh Coal Taken from Coaling Plant. 


tons. tons. galls. galls. galls. Ib. Ib. 

310 330 2194 2494 4688 5-75 47-4 
312 3il 2466 2371 4837 7-09 39-6 
323 315 2409 2089 4498 6-71 39-0 
315 319 2356 2318 4674 6-47 42-0 





Seconp Sertes. 


Welsh Coal Taken from a Wagon. 








3ll 2470 2087 4557 7-42 35-7 

31 311 2379 2009 4388 6-88 37-0 

315 315 2218 1968 4186 6-70 36-4 

312 312 2356 2021 4377 7-00 36-3 
Turrp Seriss.— Yorkshire Coal Taken from a Wagon. 

310 322 2282 2218 4500 6-79 38-5 

310 310 2295 2149 4444 6-85 37-7 

311 310 2457 2024 4481 6-62 39-0 

310 314 2345 2130 4475 6-78 38-4 

Fourts Series.— Welsh Coal Taken from Coaling Plant. 

340 343 2359 1835 4194 6-46 37-6 

336 339 2406 1872 4278 6-70 36-9 

332 350 2326 2122 4448 6-80 36-3 

336 344 2364 | 1943 4307 6-74 36-9 
Firra Sertres.— Yorkshire Coal Taken from a Wagon. 

345 349 2446 2084 4530 7-10 36-9 

329 335 2336 2006 4342 7°45 33-7 

344 323 2421 1981 4402 7-41 34-3 

339 336 2401 2024 4425 7-32 35-0 


Although nominally rebuilds of the Drummond four- 
cylinder 4—6—0 type engines with 6ft. diameter wheels, 
actually only the tenders remain of the original. The 
engines mainly follow in construction the 
class with 6ft. 7in. diameter wheels designed by Mr. 
Urie, but the opportunity has been taken by Mr. 
Maunsell to embody some features introduced into 
his engines for the South-Eastern and Chatham Section, 
with most satisfactory results. The principal altera- 
tions to the previous class are an increase in boiler 
pressure from 180 Ib. to 200 Ib. per square inch, and a 
reduction in cylinder diameter from 22in. to 20}in., 
the stroke remaining at 28in., so that the tractive 
effort is practically unaltered. An enlargement of the 
steam and exhaust passages has been made, and 
the lap of the piston valves has been increased to 
ljin. and the travel in full gear to 67/,,in. Other 
innovations are a larger diameter chimney, new smoke 
box arrangement, outside steam pipes, improved spring 
gear, a pump for maintaining the vacuum for the 
brake, and an exhaust steam injector. The super- 
heater header and sight feed lubricator are of the | 
S.E. and C. patterns. Although these details have not 
necessitated any large structural alterations to the 
previous design, they have produced an engine which | 
is both exceptionally free steaming and free running. | 

Upon examination of the three series of runs, Trials 
Nos. 1 to 9, it was found that on the aggregate the | 
consumption of Welsh coal was considerably increased | 


the engine in the shed for lighting up and steam raising, 
so that the coal on the tender was not used until the | 








“ 735 ” 


when taken from the coaling plant, but the result | box. 


was obviously affected by the abnormal consumption 
in the case of Trial No. 1, when the coal was unusually 
dusty. Furthermore the consumption of Yorkshire 
coal was rather less than had been anticipated, in \ jew 
of its lesser calorific value as compared with the Welsh 
coal. It was therefore decided to repeat the first and 
third series, and accordingly a fourth series of runs 
took place using Welsh coal from the coaling plent, 
and a fifth series with a fresh supply of Yorkshire ¢oal 
taken direct from wagons. 

The conditions under which the extended trials 
took place were again highly favourable, the weather 
being exceptionally warm and fine. The loads, how. 
ever, although still made up to twelve bogies, were 
nearly 10 per cent. heavier, owing to a part of the 
train being composed of newer and rather heavier 
coaches. On the other hand, steam heating of the 
train was no longer in operation. The results of the 
further series of runs fully confirmed the conclusions 
arrived at with the earlier tests, and the full details 
are given in Table I. 

It should be observed that the ratio “ pound of 
tender water per pound of coal ’’ does not represent 
the full evaporative power of the coal, because abvut 
10 per cent. of the exhaust steam is returned from 
the cylinders to the boiler through the exhaust inject « 





Total Total 

ton-miles. coal 
Tr'n miles} per Remarks. 

tlighten-| 1000 


gine miles. ton-miles 





Ib. 
75,917 107-6 Steam Coal abnormally dusty ; stean 
74,493 91-7 heating raised from cold water 
75,749 88-7 of train 
in 
75,386 96-0 operat’n 








74,331 § Steam 
74,409 85-8 heating 
74,666 84-1 of train Steam raised from cold water 
in 
74,469 84-3 operat 'n 
75,247 87-8 Steam 
74,242 87-5 heating 
74,331 90-4 of train 
-— - in 
74,607 88-6 operat’n 
| 
79,523 81-7 | Steam raised from cold water 
78,764 81-1 No | 
79,419 79-0 steam 
—-— - - -_— heating 
79,235 80-6 
80,439 79-3 Steam raised from cold water 
77,929 74-8 No 
78,094 76-0 steam 
heating 
78,821 76-7 


It does, however, include water used for wetting the 
coal and injector overflow losses. The latter were 
negligible in the case of Trials Nos. 1 to 9, but in the 
later trials, Nos. 10 to 15, the injector was rathe: 
troublesome, and a small but appreciable loss occurred 
at the overflow. 

As the supplies of Welsh coal taken from the coaling 
plant and directly from the wagons both came from 
the same colliery, it is clear that the increased con- 
sumption in the former case can only be attributed 
to the large amount of dust formed, especially as the 
calorific value determined and the chemical analysis 
reveal that the fuel in the first series was, in this 
respect, the best used, as reference to Table I. will 
show. 

Soft coal in passing through a coaling plant is 
first partially broken by being dropped from the wagon 
into the bin. It is then subjected to crushing by the 
weight of the superimposed coal in the bin, and, in 
addition, the lumps are further reduced by attrition 
in passing to the chute. Then there is the final fall 
on to the tender; hence, quite large quantities of 
dust are formed. 

This dust is mainly lost in two ways while running. 
When thrown into the fire-box by the fireman, a per- 
centage of it is caught up by the draught and carried 
through the tubes in a partially burnt state only. 
Some of this is ejected through the chimney, but a 
proportion is deposited in. the bottom of the smoke- 
The second loss oceurs from the rush of air 
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while running carrying away the dust and fine par- 
ticles from the exposed surface of the coal on the tender 


when dry. Frequent wetting of the coal by means of | 


the hose lessens the losses, but to be effective so much 
water must be used that coal is shovelled wet into the 
furnace. A loss in efficiency then occurs by the water 
Series 


Trial No : , : > Wee See l 


Coal 


Welsh from coaling plant. 


ency is rather to break up into small pieces during | By this it is not to be inferred that the char is a mix- 
transport from colliery to engine dep6t, than to form | ture of the three states, but that it may, by means of 


dust. 


The Welsh coal breaks irregularly, and being | its analysis, be equated to such a mixture. The 


soft and friable, crumbles during transport, producing | proportions of coal, coke and ash will then express 


dust. 


Taste LI.—Analyses of Coals and Smoke-box Char. 


te 
a 
- 
co 
~ 
x 


Welsh from w agon. 





When this coal is passed through a mechanical 
coaling plant, the percentage of dust is largely in- 


Yorkshire from wagon. 


the degree of completeness of the combustion and 
the fuel loss. The msthod adopted is, first of all, 


IV. Vv. 


Welsh from coaling plant. Yorkshire from wagon 


Moisture, per cent. 0-8 1-0 2-6 0-9 2-4 
Ash, percent. .. ae 6-7 9-5 5-5 7-8 9-3 
Volatile matter, per cent. 14-1 14-4 34-4 14-0 31-5 
Fixed carbon, per cent. 78-4 75-1 57-5 77-3 56°8 
100-0 100-0 100-0 100-0 100-0 
Sulphur, per cent. 0-72 1-06 1-08 0-81 1-07 
Iron in ash, per cent. : 5-00 6-20 10-60 5-70 6-30 
Calorific value, B.Th.U. per Ib , 14,580 14,000 13,900 14,320 13,220 
Evaporative power (nominal), lb. water per lb. of 
coal, from and at 212 deg. Fah. 15-1 14-5 14-4 14-8 13-7 
Smoke-box char 
Moisture, per cent 1-2 1-1 1-3 1-2 1-2 1-4 1-0 1-2 0-9 1-2 1-5 1-0 0-8 0-7 0-7 
(sh, per cent. : 12-8 10-0 8-1 11-7 12-9 13-2 11-8 15-4 12-6 14-7 13-9 12-7 20-6 16-3 17-9 
Volatile matter, per cent. 4-0 3-3 3-3 3-6 3-¢ 4-4 3-4 5-8 3-0 3-5 3-6 3-7 3-6 2-7 2-5 
Fixed carbon, per cent. 82-0 85-6 87-3 83-5 82-9 81-0 83-8 77-6 83-5 80-6 81-0 82-6 75-0 80-3 78-9 
100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 100-0 
Calorific value, B.Th.U. per Ib. 12,810 13,240 13,450 13,030 2,760 12,720 13,000 12,490 12,850 12,260 12,330 12,580 11,440 12,100 11,860 


vapour carrying away heat through the chimney that 
should be used for producing steam in the boiler. 
From an examination of Table I., it will be seen 
that the partially burnt fuel removed from the smoke- 
box is very much greater in the case of the first and 


Coa! 
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FIG. 1 


fourth series when Welsh coal was taken from the 
coaling plant. For comparative purposes, however, 
the figures need to be placed on a percentage basis, 
and Table III. gives this information, the char being 
expressed as a ratio of the total fuel used. As a result 


Taste III. 
Average Contents) Contents Equivalent mixture of 
coal of as " 
Series., used smoke- | percentage} Ash and 
per trip,| box, of Coal. Coke, moisture 
ewt. Ib. total coal. Ib. Ib. Ib. 
I. 64-66 473 6-57 114 351 8 
U. 56 210 3-36 54 152 4 
Hf. 59 155 2-35 16 136 3 
IV. 57 375 5-87 6 270 i) 
Vv. 54 127 2-11 11 115 1 





of doing this, the smoke-box contents are found to be 
about 6 per cent. in the first and fourth series ; 
3} per cent. in the second ; and only 2} per cent. for 
the third and fifth when Yorkshire coal was in use. | 
The reason for this is that the Yorkshire coal is hard, 
and as it possesses definite cleavage planes, its tend- 





creased, and, as has been found by experiment. the 
efficiency of combustion is lowered. 
The analyses of smoke-box char in Table II. convey 


little as they stand. A little consideration will, | 


however, show their significance. The smoke-box 
char is partly burnt fuel in various stages of decom- 
position, and a portion of it is derived from the small 
particles of coal which are swept off the fireman's 
shovel and carried through the flames to the tubes, 


to take the volatile constituent of the char and appor- 
tion to it sufficient fixed carbon and ash to represent 
the equivalent coal. The remaining fixed carbon 
is then given its proportion of ash to represent coke, 
and then a small balance of mineral ash is left over. 
The diagram—Fig.1—shows the proportions of the 
| constituents of the original coal, and the resulting 
smoke-box char derived therefrom, the difference in 
height representing the fixed carbon and volatile 
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FIG. 2—RELATIVE CONSUMPTION OF YORKSHIRE AND WELSH COAL 


and thence to the smoke-box. The other portion 
comes from the fuel bed, where the large lumps gradu- 
ally break up or burn to a small size. The large 
pieces are stationary on the grate, and in between 
them the smaller pieces fill the interstices. These 
are agitated by the upward draught of incoming air 
from the ashpan, and the smaller they become, the 
higher they are lifted, until eventually they are reduced 
sufficiently to be carried awav through the tubes. 


i ; 
3,3 § : ? 5 
oe 4 2 * 
2/3 £ Fs . 

~~) | 
J 


“Tae Cxomeee” 


yy ey 


matter abstracted by partial combustion. The smoke- 
box char is also shown in comparison with the pro- 
portions of coal, coke and ash equivalent to it in 
value. The diagram at once makes clear how much 
more completely the volatile constituent is reduced 
in the case of the Yorkshire coal. 

It remains to compare the total contents of the 
smoke-box with its equivalents, and this is done in the 
right-hand columns of Table III. The quantity 


- Basingstoke 
Oakley 







Andover 
Grateley 
Salisbury 


45 50 3S wo 65 


FIG. 3—PROFILE OF LINE WATERLOO - SALISBURY 


These portions are mainly coke—that is to say, coal 
with all the volatile matter distilled off. As the lumps 
of fuel reduce in size, owing to the fixed carbon being 
consumed, the non-combustible mineral matter left 
on the surface is either blown off and carried away or 
fuses together to form clinker. It is therefore evident 
that the smoke-box contents represent fuel in various 
stages of decomposition, ranging from raw coal to 
pure mineral ash, with coke as the intermediate stage. 

Some insight into the smoke-box losses may be 


| gained by expressing the char in terms of so much coal, 


coke and ash, its extreme and intermediate states. 





expressed as coke is an indication of the small fuei 
lifted from the grate, and the quantity as coal can’ be 
regarded as a measure of the loss that occurs at the 
moment of shovelling coal into the fire-box. In this 
respect, the average loss of Welsh coal in Series II. 
is about 3} times as great as that of the Yorkshire 
coal in Series III. and V.; and when the Welsh coal 
is passed through the coaling plant, as in Series I. 
and IV., the loss is increased to eight or nine times. 
The loss as coke is likewise increased about 2} times. 

Direct comparison between the trials in Series I. 
and IT. shows that on the average 8-66 cwt. more coal 
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is used per trip when taken from the coaling plant. 
This figure, however, is largely influenced by trial 
No. 1, in which the coal was abnormally dusty. The 
water used was also more, indicating a greater train 


therefore, it is fair to take the increased consumption 
as about 5 cwt., or 10 per cent. of the total. Of this 
5 ewt., some 2} ewt. is at once accounted for in the 
smoke-box contents, and the balance of the loss is 
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Return Journeys.—Salisbury to Waterloo. 
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resistance, but this is offset by the lower calorific 
value of the coal in Series II., as revealed by the large 
amount of fire-box and ashpan refuse in trials Nos. 5 
and 6, and by the analysis in Table II. On the whole, 


to be looked for in the dust and cinders ejected from 
the chimney and in the coal dust blown off the tender 
by the air currents while running. 

Comparing Series II. and III., the result favours 





the Welsh coal to the extent of about 3 cwt. per trip, 
under equal conditions. The Yorkshire coal can. 
however, successfully compete on account of its lower 
pit-head price, so that transportation cost, a vary. 
ing factor, largely governs the situation. When the 
coal is passed through a coaling plant, the total cost 
of the Welsh coal is raised by the 10 per cent. increase 
in consumption. Yorkshire coal does not suffer from 
this drawback, owing to its hardness. 

The cost of placing coal on the tender is another 
matter altogether, and a mechanical coaling plant js 
probably worth while, even if it occasions an increased 
coal consumption of 10 per cent. where Welsh coal ix 
concerned. 

The results of trials in Series IV. and V. have not 
been directly compared with the earlier results, as 
steam heating was not in use on the trains, and the 
coal consumptions are therefore lighter. A comparison 
of the later runs, however, generally bears out the 
results of the trials in Series I. and IIL., especially 
as regards the smoke-box contents. 

In some respects the Yorkshire coal was the easier 
to use, and the fireman could take liberties with it 
that he could not take with the slower-burning Welsh 
The characteristic burning of the two coals is illus 
trated by a diagram in Fig. 2, which affords a direct 
comparison, as a total of 60 cwt. was used in each 
case. The coal fired is shown on a time base, whilst the 
steps represent the rounds of firing throughout the 
day, and they gradually mount up until the whole 
60 ewt. is accounted for. The diagram makes clear 
that more Welsh coal is required for building up a 
fire on leaving the shed, one reason being that the 
coal takes longer to get properly alight, and the other 
that a thicker fire is needed, both being due to the 
slower burning. Once started on the journey, the 
firing is lighter, and on approaching the end of the 
journey it may be relaxed earlier, as the fire burns 
down less rapidly. On the return journey the fire 
must be built up again in good time before starting. 
Less Yorkshire coal is required for making up the 
fire in the first instance, partly because it burns more 
rapidly and partly because a lighter and thinner fire 
suffices in running. In the early part of the journey 
the firing is heavier, and it cannot be relaxed so soon 
when nearing the end. On the other hand, little or 
no preparation is required for the return trip. About 
ten shovelfuls after backing on to the train are enough, 
and the fire can be further built up after starting 
away, as indicated by the rapid ascent of the line on 
the diagram. This eases off later, and finally the two 
lines coincide when the 60 ewt. is used up. 

Broadly, it may be said that the consumption of 
Yorkshire coal is heavier than Welsh when the engine 
is in service, but the increased consumption is counter 
balanced by the fact that less of it is used in the light 
ing up stage at the shed. This is further borne out 
by the figures in Table I., where the coal taken for 
lighting up is given. 

The steaming of the engine was very good through 
out the trials, irrespective of the coal used. On th: 
whole, less damper opening was needed with the York 
shire coal to maintain full pressure in the boiler. 

The rate of combustion on the grate was quit 
moderate and averaged about 70 lb. per square foot 
of grate per hour, and the draught was corresponding], 
moderate. It is probable that with the higher rates 
of combustion and heavier draught usual in engines 
with smaller grate areas, the loss due to coal dust and 
fine particles would be more marked than has been 
found in the present instance. 

Engine Performance.—In dealing with the engine 
performance it is necessary to consider what was 
actually accomplished in the way of train haulage, 
how this duty was carried out by the engine on the 
several trips, and, by comparing them, to arrive at the 
degree of efficiency attained. 

The tare weight of the twelve coaches composing 
the trains on each up and down journey is given in 
Table I. In Trials Nos. 1 to 9 it will be noted that 
the trains were steam heated, the temperature of the 
atmosphere averaging 50 deg. Fah. A profile of the 
line is given in Fig. 3, and it will be seen that the 
ascent in the first few miles is small, and then, witl 
several undulations, there is a gradual climb to Wey- 
bridge, after which the gradient stiffens through 
Woking and is almost continuous, becoming steeper 
as it approaches Basingstoke at 1 in 300, with a final 
1 in 250 to the summit near Oakley. From there the 
line dips to Andover and then ascends again to 
Grateley, with a final sharp descent into Salisbury. 
The return journey is easier. After the stiff climb to 
Grateley there is the dip to Andover before a final 
ascent to the vicinity of Oakley, whence there is an 
almost unbroken downhill stretch to London. 

The times allowed for the various sections of the 
journeys are set out in Table IV., together with the 
actual recorded times, which are given to the nearest 
fifteen seconds. It will be observed that in spite of 
permanent way speed restrictions and signal checks, 
the engine had no difficulty in keeping well inside the 
time allowance for the more arduous outward journey. 
Time lost by checks in the earlier part of the journey 
was regained by mile-a-minute running on the stiff 
pull from Weybridge up to Basingstoke. Beyond 
that point higher speeds, ranging from 70 to 80 miles 
per hour, were attained often and with ease. 

In view of the superior performance on the outward 
journey, there is little to comment upon in the return 
journey. The engine was not pressed at all on the 
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sharp rise from Salisbury, as a little time lost on the 
first section could easily be regained afterwards 
without appreciably exceeding the scheduled speed. 
After passing Oakley, a small regulator opening was 
usually sufficient to maintain a _  mile-a-minute 


Coal 


1600 164 


marked than the water, but this is due to the fire being 
allowed to burn down when nearing London, so that 


return, whereas on the arrival back at Waterloo only 
enough was required to get the engine to the shed. 


there was only just enough fire on the grate on arrival | An approximation of the weight of fuel on the grate 
to enable the engine to return to the shed and to be | may be made by carefully observing the relation of 
stabled under its own steam. The difference in coal | the brick arch and fire hole .to the level of the fire, 
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running to Clapham Junction. At or near that point, 
owing to the congested state of the line, signal checks 
invariably occurred, with the result that any time 
in hand was usually lost. , 

The easier work on the up journeys is reflected in 


Taste V. 


Into Out of Balance Propor 


fire fire on tionof Coal 
box box. grate. clinker used. 
and ash. 
cwt cwt cwt ewt. ewt. 
Fire kindling, live coals 
and firewood 0-50 


Coal taken from baskets 7-00 
Combustible consumed 
im steam raising 2-0 0-24 2-74 


Balance on grate 5-00 


Coal for making up fire 5-36 
Combustible consumed 
in standing and light 
running .. 0-75 0-07 0-82 


Balance on grate at start 9-61 


Coal fired on outward 
re 


journey . 
Combustible consumed 

on outward journey. . 25-78 2-43 28-21 
Balance on grate at end 9-53 


Clinker removed 1-25 
Coal added for making 

up fire B- 24 
Combustible consumed 

in standing and light 

running ‘ 1-00 


09 1-09 
Balance on grate at start 9-52 


Coal fired on return 
journey F . 16-70 
Combustible consumed 
on return journey . 21-77 2-05 23-82 
Balance on grate at end 4-45 


Combustible consumed 

in light running and 

standing -- 0-75 0-07 0-82 
Clinker and ash removed 3-70 
Balance on grate aul nil 


Total clinker and ash 4-95 
Fotal coal used, includ 
ing fire kindling .. 57-50 57-50 57 


the figures for water consumption in Table I., but a 
more comprehensive view is obtained by the typical 
engine working diagram Fig. 4, in which coal fired, 
feed water used, regulator opening and cut-off of 
velve gear are all co-ordinated to time for the outward 
and return trips, the example selected being the record 
for Trial No. 10. The difference in coal is more 


and water consumption is accounted for by the fact 
that Salisbury Station is some 150ft. above Waterloo, 
and consequently an average of about 50 horse-power 
is needed to raise the train in the time taken, and this 
energy is given out on the return. Consequently 
there is a total difference of 100 horse-power between 
the average output for the up and down trips. 
Reference to Fig. 4 shows that the engine was 
worked with a full regulator on the outward journey, 
and that the cut-off was mainly at 20 per cent. on the 
up grade and 18 per cent. after passing the summit 
near Oakley. In view of the high speed at which this 
was done and the weight of the train, it is evident 
that the mean effective pressure in the cylinders 
was nevertheless high, and the back pressure low, 








in order to judge its thickness, but this is not a very 
reliable method, especially as at the termination of 
the trip there is a preponderance of clinker and ash 
on the bars. A better way is to take the total coal 
consumed on each trial and deduct a fixed amount 
from each to cover steam raising, light running and 
standing, since these incidents were invariably the 
same on every occasion, except when steam had to 
be raised from cold water, in which case an addi- 
tional allowance is made. 

The estimation of this fixed amount of combustible 

i.e., coal less ash-—for unproductive services re- 
quires care if it is to be trustworthy, and it should 
err, if anything, on the light side, to avoid any chance 
of the efficiency of the engine while in service being 
placed too high. The method adopted was to provide 
weighed baskets of coal beside the engine for steam- 
raising purposes. Then on several occasions the 
shovelfuls of coal taken from the tender by the 
fireman were carefully counted throughout the day. 
The total number of shovelfuls used for making up 
fires and while running gave the proportions of weight 
for each, since with a methodical fireman the average 
weight per shovelful varies but little in the aggregate 
It then remains to draw up a balance sheet for each 
trip, giving input—.e., coal fired—as against output 

-4.e., fuel consumed and refuse removed from the 
fire-box at the various stages. The unknown quan- 
tity is the allowance for unproductive services, and 
this when estimated should satisfy a number of con- 
ditions.” It must close the balance sheet for each 
trip, it must be the same amount for each trip, and 
the weight of fire on the grate must agree with that 
observed to be present in the fire-box at the start 
and finish of each journey. 

Careful consideration of all the figures and of the 
circumstances points to the unknown quantity as 
being at least 5 ewt. Accordingly, this fixed amount 
of combustible has been deducted from the total 
combustible used on each trip, with an additional 
2 ewt. in those cases where steam was raised from 
cold water. The remainder is regarded as being con- 
sumed in running, and is divided in ratio to the water 
used for outward and return trips. A proportion of 
the total ash and clinker formed is then added to 
each of the amounts of combustible, and this gives 
the weight of coal used at the various stages. 

In order to make the matter clear, an example of 
this method is given in the case of Trial No. 5 in 
Table V. The amount of fuel consumed while stand- 
ing appears to be low, and is doubtless due to an 
absence of steam leaks and to the provision of a 
closely fitting ashpan and dampers. 

When this process is applied to the other trials, 
the results set out in Table VI. are obtained. An 
examination of the figures indicates that the steam 
for train warming required about 3 lb. of coal per 
mile, and about 125 gallons of water per hour. 
Making this allowance, the average coal consumptions 
per mile are rather less in the outward journeys in 











Taste VI. 
Outward journey Return journey. 
Trial Class 
Series. No Coal per Coal per Coal per Coal per of Remarks 
Coal used. Ton-miles. train 1000 tondCoal used. Ton -miles. train 1000ton- coal used. 
mile. miles. mile. miles 
ewt. Ib. Ib cwt Ib. Ib 
I I 30-89 39.766 41-4 94-2 35-14 38,440 47-2 101-9 South Wales 
28-65 ‘ 4 87-0 27-54 36,850 36-9 83-8 
$ 29-29 39-3 86-6 25-60 37,184 34-3 77-2 
II. ‘ 27-18 36,766 36-4 82-7 22-98 36,850 30-8 70-0 (South Wales Train 
a) 28-21 36,850 37-8 85-9 23-82 36,850 31-9 72-4 steam 
6 25-80 37,184 34-6 77-7 22-93 37,184 30-7 69-0 heated 
Itt. 7 16.766 36-9 83-7 26-70 771 35-8 79-2 Yorks. 
s 36,766 36-8 83-6 25-74 36,766 34-5 78-4 
9 36,850 40-5 92-0 24-96 36,766 33-4 76-1 
IV. 10 28-70 39,279 38-5 81-9 22-30 39.530 29-9 63-2 South Wales 
11 29-29 38,944 39-3 84°53 22-79 39,195 31-6 65-2 
i3 26-67 38,608 35-8 77-3 24-38 40.116 32-7 68-0 Without 
steam 
i 13 27-01 39,698 36-2 76-3 23-01 10,032 30-8 64-4 Yorks. | heat 
i4 25-42 38,356 34-1 74-3 21-81 38,860 29-3 63-0 
15 26-56 39,614 35-6 75-0 21-74 37.855 29-1 64-5 





the result of ample port openings. On the return 
journey, the working was rather heavier for the first 
few miles of steep gradient, but once on the downward 
gradient, a small regulator opening and an 18 pei 
cent. cut-off maintained a high speed. 

The final step is to ascertain the weight of fuel 
expended in useful service on each trial, and at once 
a difficulty presents itself in the separation of 
“running * coal from that used in steam raising, in 
light engine running and while standing. In addition 
to the coal actually fired on the journey, a further 
amount of fuel is consumed when the fire is allowed 
to burn down towards the end of the journey. This 
is more pronounced on the return trips, because at 
the end of the outward journey sufficient fuel had to 
be left as a foundation for building up the fire for the 


Series I. and III., as compared with Series IV. and V., 
but on the return journey the reverse is the case. 
This is apparently due to the heavier stock hauled in 
the later trials ; its frictional resistance was no more, 
but its greater weight made itself felt on the uphill 
journey, and it was easier running on the flownhill. 
Hence, there is a more marked difference between the 
consumption of coal in the case of the outward 
and return journeys in the later trials, Series IV. 
and V. 

Although the work performed by the engine varied 
only between narrow limits, the coal consumption 
expressed in pounds per thousand ton-miles ranged 
from 94-2 to 74-3 when running uphill and from 101-9 
to 63-0 downhill. Apart from the engine and boiler 
efficiencies, much depends therefore on the character 
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of the coal used, and one of a high calorific value is 
not necessarily the most economical. 

Figures are often quoted to express the efficiency 
of an engine in pounds of coal per ton-mile, but unless 
the whole of the circumstances are known, they are 
valueless. Wide variations due to coal alone have 
been instanced above, speed is an important factor, 
and so is the ruling gradient. The trains themselves 
vary in resistance per ton of weight, heavy stock being 
easier to pull than an equal weight of light stock. 
The heating of trains by steam further handicaps the 
engine at times. All these factors have been dwelt 
upon in connection with the figures recorded here, 
but nothing has been mentioned as to the weight of 
the passengers and luggage carried. The figures for 
ton-miles are based upon the weight of the trains 
when empty, but the full loaded weight of engine and 
tender has been taken into account. The coal and 
water diminish as the journey proceeds, and this 
compensates to some extent for the load of passengers 
carried in the train. 

At the end of the nineteenth century, the most 
economical engines were of the single-wheel type, and 
they consumed from 30 lb. to 35 lb. of coal per mile 
with loads of 150 to 200 tons. The latest design of 
engine of the Southern Railway has been found to 
average about 35 lb. per mile with loads of 310 to 
350 tons at high speeds, and this is some further 
evidence of the progress of the steam locomotive, 
the efficiency of which has been nearly doubled in the 
last twenty-five years. 








The Shipping, Engineering and 
Machinery Exhibition. 
No. V.® 


Wr our account of the exhibits at 
the Shipping, Engineering and Machinery Exhibition 
at Olympia. 
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ALLEN-LLIVERSIDUGE, 


The stand of Allen-Liversidge, 
Station House, Westminster, 8.W. 1, 
demonstration work in welding, metal cutting, 
burning, brazing, soldering, 


heating, lead 


| acetylene sufficient for several hours’ work, together 


with the blow-pipe and tubing, can be slipped into a 
satchel little bigger than a lady’s hand bag, and, in 
working, both the operator’s hands are free, while he 
has not the distraction of working any bellows. An 
added advantage, as compared with a blow-lamp, for 
outdoor work, is the persistence of the flame. We 
understand, for instance, that it is possible keep one 
of these air-acetylene blow-pipes in operation on the 
outside of a railway train running at 40 miles per hour. 

The second novel demonstration made on this 
stand was concerned with lead “‘ burning * with an 
oxy-acetylene blow-pipe. It is, of course, obvious 
that such a blow-pipe might be used for the purpose, 
but the merits of the system do not appeal so forcibly 
until one has seen the process actually carried out. 
One of the chief merits of the oxygen-acetylene 
mixture for lead burning—-that is to say, the autogen- 
ous welding of lead——is the high temperature of the 
flame, which is of the order of 4000 deg. Cent. The 
consequence is that the metal can be fused, at the 
spot where the joint is required, so quickly that the 
surrounding mass of metal is not appreciably heated 
by conduction. This feature is of great value in 
some industries, as in the maintenance of sulphuric 
acid chambers, as it enables repairs to be made without 
the adjacent lead sagging out of shape, or a hole being 
pierced accidentally and the fumes in the chamber 
escaping. At the Exhibition we tried our inexperi- 
enced hand with one of these blow-pipes, and found 
it possible to work on a piece of sheet lead only 4in. 
or 5in. square, without it becoming so hot at the 
edges that it could not be held in the hand. It must 
be admitted, however, that we found at the outset 
some difficulty in making a joint on account of the 
rapidity with which the flame melted the lead. The 
operator told us, nevertheless, that a man used to 
lead burning with hydrogen or coal gas can pick up 
the art of using an oxy-acetylene blow-pipe in half an 
hour or so. ; 

A great merit of the system, as compared with the 
older processes, is the compactness of the plant, a 
feature which is illustrated in Fig. 74, which repre- 
sents the gear necessary for a normal day’s work. 
It will be noticed that the bottles of acetylene and 
oxygen are quite small, as the gases can be stored at 
high pressures and are required at only 10 1b. per 
square inch at the blow-pipe. The advantages of this 











FIG. 74—LEAD BURNING 


burning and cable jointing. For welding purposes 
three types of plant were sliown, viz., oxy-acetylene, 
using dissolved acetylene in cylinders, electric arc and 
electric resistance machines. We have, in the past, 
dealt with most of this apparatus, and thus need not 
enlarge upon it here ; but there were on the stand two 
more novel applications of the actylene blow-pipe. 
One of them was an air-acetylene system for doing 
such jobs as are commonly done with a gas blow-pipe 
and bellows. 

As the name indicates, these blow-pipes burn a 
mixture of air and acetylene, and advantage is taken 
of the pressure of the stored acetylene to suck in the 
necessary air by means of an injector action. The 
acetylene jet and the air openings are so proportioned 
that the proper mixture is produced, and it is only 
necessary to have a cock in the acetylene supply pipe 
to regulate the flame to suit all ordinary requirements. 
The flame temperature is not, of course, so high as 
that of an oxy-acetylene blow-pipe, but at 2550 deg. 
it is much hotter than a coal gas flame. The merit of 
the system seems to us, however, to lie more in its 
handiness than in any other direction. A bottle of 


* No. IV. appeared December 11th. 
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IN OPERATION ON A BRANCH PIPE 


characteristic of the system for outdoor work, 
especially at a height, need no emphasis. 

In Figs. 75 and 76 we illustrate .two typical 
classes of work carried out with these blow-pipes, and 
Fig. 75 is specially interesting as it indicates the 
extent to which metal can be built up for reinforce- 
ment by this process. In this case, the branch pipe 
was tack-welded in place, and then the building up 
of the fillet to form was carried out in one operation 
that is to say, the whole depth of metal was added in 
one thickness. Fig. 76 represents one form of joint, 
made in sheet and plate lead, by this process, and 
shows what a neat finish can be produced by an expert 
hand. The joint, it will be noticed, is reinforced by a 
multiple building-up process, on account of the thick- 
ness of the metal. We understand that a man using 
one of these blow-pipes can turn out about half as 
much more work than would be the case if he were 


working with coal gas. 
THe Kanco Company, Ltp. 
The Kango Company, Ltd., of 78, Petty France, 
Westminster, exhibited a number of the electrically 


operated hand hammers which we described in detail 
in our issue of June 26th last. These tools are intended 
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for comparatively light work, such as chipping, stone 
dressing and punching holes in brickwork, and have 
a very ingenious mechanism invented by Professor 
Goldschmidt. 

In external appearance—as will be seen from 
Fig. 77—the tool looks much like a pneumatic 
hammer. Inside the casing, towards the handle end, 
there is a small electric motor, with its spindle 
arranged axially along the casing, which runs at 
about 10,000 revolutions per minute. The spindle 
passes through a stuffing-box in a diaphragm and is 
connected with an extension by means of a sliding 


joint. At the end of the extension there is a small 














FIG. 77 ELECTRICALLY - OPERATED HAMMER KANGO CO. 
bevel pinion, which meshes with two larger wheels, 
one on either side. These wheels are journalled in a 
casting supported on the end of the spindle exten- 
sion, but are not otherwise attached to the casing. 
They are deliberately made out of balance and the 
heavy sides are arranged to face one another. The 
result is that as the wheels rotate they produce a 
rapid longitudinal vibratory movement, but do not 
vibrate transversely, as the reactions of the weights 
neutralise another sideways. These longitu- 
dinal vibrations are, of transmitted to the 
casting, which is formed as a striking piece to deliver 
blows the tool. There is, however, a “ trans- 
mitter "’ between the striker and the tool, and it is 
fixed in a flexible diaphragm, so that the gear case 
can be hermetically sealed and filled with lubricant. 


course, 
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76-FLAT LAPPED SEAM IN PLATE LEAD 


The blows given by these hammers are compara- 
tively light, but they will do a large amount of work 
on account of their rapidity. The current consump- 
tion of the motor is quite small, and can safely be 
taken from an ordinary lamp socket. The motors are 
wound for most standard voltages, and can be used 
on either alternating or direct current circuits. 


HAKOL, 

A gas generator of rather unusual form, which was 
exhibited by .Hakol, Ltd., of Melbourne-place, 
Aldwych, London, W.C. 2, is illustrated by the line 
drawing, Fig 78. It is intended for producjng gas 
for running engines, firing boilers or heating furnaces, 
from the crude residual of fuel oils. In it the oil is 
burned to such an extent as to provide the heat 


| necessary for breaking up the remainder into a fixed 


gas, which can be distributed by piping just as can 
ordinary town’s gas. 
The apparatus comprises a simple cylindrical casing, 
lined with fire-bricks, into which the oil is injected 
under the influence of a comparatively low head by 
gravitation. A supply of air is also introduced by a 
fan, and both the oil and air are preheated by being 
circulated round cavities in the front cover of the 
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renerator chamber. The heat of combustion of a 
fraction of the oil maintains the brickwork at a bright 
red heat, and the heat radiated from the brickwork 
‘cracks ’’ the remainder of the oil, which is dis- 
charged as @ permanent gas, at a temperature of 
about 700 deg. Cent. For this reason it is obviously 
desirable that the gas should be immediately used if 
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a further slight turn admits air and “draws the two | rises slightly and when the load comes on again this 
plates tightly together, after which the taper key is | hot water is ready to help the boiler in generating the 


inserted in the slot 
the machine released. 


of 1000 bolts can be placed in position by one 
man and a boy working during an eight hours’ 
shift. Three machines have been designed to deal 
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FIG. 78 OIL-GAS PRODUCER HAKOL, LTD. 


its sensible heat will be of any value, and in such cases, 
we are told, as much as 92 per cent. of the theoretical 
heat value of the fuel will be realised. If the gas is 
allowed to down to normal temperature, the 
efficiency is put at about 89 per cent. By comparison 
with some producer gases the gas made by this appa- 
ratus has a high calorific value, as the proportion of 
nitrogen in its composition is low, and it generally 
ranges from 157 up to 260 B.Th.U. per cubic foot. 

Some care has been taken in the designing of this 
apparatus to make it as convenient as possible from 
the point of view of overhauls, and the various parts 
are so arranged that it is almost impossible to put 
them together in the wrong positions. The burner 
year includes a simple automatic device which regu- 
lates the supply of oil according to the dermands on 
the plant which it supplies. 


cool 


PLatTe TiGHTENER SALES COMPANY, 


PNEUMATIC 


The Hallet patented pneumatic plate tightening 
machine was shown on the stand of Pneumatic Plate 
Tightener Sales Company, Ltd., of Brownlow House, 
50-51, High Holborn, W.C, 2. For purpose of demon 

















FIG. 70-—-PNEUMATIC PLATE 


TIGHTENER 


stration three plates jin. thick and two jin. plates 
were placed in position and could be drawn together 
by different machines, compressed air at a pressure 
of 100 Ib. per square inch being supplied by an elec- 
trically driven Reavell compressor. An illustration 
of the machine is reproduced in Fig. 79. It consists 
essentially of two opposed air-operated pistons which 
work two sets of double toggle gear. The draw-bar, 
to which is attached an automatic air-controlled 
chuck, is fixed to the upper toggle seat, whilst an 
adjustable stand is also provided to lengthen or 
shorten the stroke of the draw-bar. A plain button- 


headed bolt with a key slot is employed instead of the 
ordinary screwed service bolt, and a quarter turn of 
the air control handle suffices to grip the button head 
of the bolt and so to support the weight of the machine ; 


with plates from jin. to lin. in thickness, 


machines a new and larger type of tool specially 


and to these 


constructed for heavy bridge work has recently been | 


added. It has 8}in. cylinders with 110 cubic 
capacity, and will take plates up to Ljin. in thick- 


ness, jin. diameter or lin. diameter bolts being used. | 


It weighs 45 Ib. and is designed to exert a total | 
closing pressure of ahout 40,000 Ib. 
JaMES GORDON AND Co., Lrp. 


The Copes feed-water regulator, which was exhibited 
by James Gordon and Co., of Windsor House, Kings- 
way, London, W.C. 2, is so familiar to our readers that 
we need not here describe it at any great length ; 
but the one shown was novel to the extent that an 
audible and alarm has added to the 
original model. 

As will be seen from Fig. 80, the regulator 
operates on the external thermostatic principle 
An inclined brass tube is mounted on the boiler just 


visible been 
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FIG. 80--FEED- WATER REGULATOR - GORDON 


about the normal water level, and is connected with 
the steam and water spaces in the same manner as 
a gauge glass. The expansion and contraction of the 
brass tube, as it is exposed, more or less, to the heat of 
the steam, is transmitted through a system of levers 
to a special check valve in the feed-water pipe. In 
this way the rate of feed is automatically regulated 
according to the demands made on the boiler and the 
water level is kept approximately constant. A slight 
lag in the action does, however, take place and is 
taken advantage of to provide a storage of heat in the 
boiler. Thus, when the load goes off, the water level 


inch | 


in the bolt, is driven, and | extra steam demanded. 
It is claimed that upwards 


Although the thermostat provides a powerful 
force for operating the check valve, which is only 
limited by the buckling strength of the brass tube, 
it is conceivable that the valve might jam and then 
there would be a danger of the boiler overfilling or 
running dry if the stoker were inattentive. For this 
| reason the new alarm has been added. It is operated 
by a rod depending from the thermostat and a sliding 
joint is provided in the connection to the check valve, 
so that the valve can be pushed open, but the lower 
rod can drop, with the thermostat, if the valve jams 
open. The alarm has a simple pair of electrical con- 
tacts and a swinging arm arranged in a dust-proof 
box. The arm is connected with the thermostat and 
completes either one or the other of two low-voltage 
circuits at the extreme ranges of high and low water 
The current is used to sound a hooter and to light up 
appropriate signs. A pilot light in the box is used to 
| show that the electricity supply has not failed. 





AvutTo-KLEAN STRAINERS, Lrp. 


Among the series of strainers for marine and imdus- 
| trial exhibited on the stand of Auto-Klean 
| Strainers, Ltd., of la, New London-street, E.C. 3, 

we noted a large 5in. bore strainer similar to that 
fitted on the Orient liner Oronsay. We 


use 


recently 

















FIG. 81—-5in. OIL FUEL STRAINER-AUTO - KLEAN 

reproduce a view of this particular type of strainer 
in Fig. 81. It will be recalled that the Auto-Klean 
strainer was first exhibited at the Shipping, Engi 
neering and Machinery Exhibition which was held 
at Olympia in September, 1924, and in our issue of 
September 21st for that year an account of it was 
given. -The straining medium consists of a cartridge 








built up of series of sheet metal discs—see Fig. 82 

which are interleaved by thin washers and are fur- 
nished with cleaning blades. The cartnmdge can be 
rotated by means of an outside handle. and the dirt 
is scraped off and is carried clear of the cartridge. 
The 5in. marine type strainer referred to is provided 
with a specially large dirt deposit chamber, and it is 
designed to deal with 10 tons of heavy fuel oi! per 
On the Oronsay these strainers was 


hour. one of 

















FIG. 82--CONVERTED GAUZE STRAINER 


placed in the after boiler-room on the suction side of 
an oil fuel pump which served three double-ended 
and two single-ended boilers. 

This strainer has two cartridges, each of which is 
designed to deal with the full duty of 10 tons of oil 
fuel per hour. They are placed in a common chamber 
and can be used in series, which greatly increases the 
period between successive cleaning operations. In 
the improbable event of one cartridge being damaged 
the other can take the full load throughout the voyage. 
The aim of the designers is, however, we learn, to 
eliminate one cartridge and to use a single cartridge 
only, with a corresponding reduction in the size of 
the strainer housing and the cost of the apparatus. 
The improved type of strainer we have described is 
stated to be not more costly than the ordinary gauze 
type. In Fig. 82 we illustrate a new pattern strainer 
which has been designed to convert existing marine 
type gauze strainers to the Auto-Klean principle of 
working The cartridge with its turning handle is 
shown together with the end sump bowl, When in 


l 
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position the cartridge is protected by a light steel 
cover or skirt. Strainers of the Auto-Klean type have | 
also been adapted for use both for petrol and lubri- | 
cating oil on industrial oil engines, motor cars and | 


aircraft engines. 
CRANKLESS ENGINEs, LD. 

Considerable interest was shown at Olympia in 
the eight-cylinder crankless petrol engine, a sectional 
working example of which was displayed on the stand 
of Crankless Engines, Ltd., of 20, Grosvenor-gardens, 
London, S.W.1. A general view of this engine, 
which was sectioned in order to show the working 
parts, is reproduced in Fig. 83. It is of a type well 
suited for launch, automobile, or electric lighting work, 
which requires a prime mover with a very constant 
turning moment. There are eight cylinders, each 
with a diameter of 3-3lin. and a stroke of 3-5lin., 
and they operate on the four-stroke cycle, a firing 
stroke being obtained at every 90 deg. of shaft rota- 
tion. Ona brake test the engine has, we are informed, 
developed 64 brake horse-power at a speed of 3000 
revolutions per minute. Illustration Fig. 83 
serves to indicate the cylinder grouping, while Fig. 
84 shows two of the main pistons and the manner 
of their engagement with the swashplate or slant. 
Lt will be seen that the pistons are connected together 
by means of a rigid steel yoke carrying the Michell 
pads which embrace the periphery of the slant. The 
actual pistons are made from an aluminium alloy, 
and the complete weight of the double unit with 
connecting yoke is.only 7-2 lb. This weight, which is 
equivalent to a weight of 0-4 lb. per square inch of 
piston area, compares very favourably, we are in- 
formed, with the corresponding figure for ordinary 
automobile engines. 

The swashplate or slant is of forged steel and has 
a diameter of 10in., with a thickness of 2in. It weighs 
40 lb. The two faces are formed at an angle of 
22} deg. with a plane at right angles to the axis of the 
shaft. In order that dynamic balance may be main- 
tained a definite relation is established between the 
masses of the oscillating parts and the mass of the 
slant, which may be easily calculated, no balancing 


Another interesting exhibit shown on the same stand | concentric with the shaft and turns with it. It wil! 
was the three-cylinder crankless air compressor | be seen from Fig. 86 that the cylinders are provide:| 
illustrated in Fig. 86. This machine is a single- | with light fins, which, when running, are covered wit}, 
ended air-cooled compressor with three cylinders of | a light cowl through which air is driven by the cent 














FIG. 83--EIGHT CYLINDER CRANKLESS PETROL ENGINE 


fugal fan mounted on the end of the compressor 


spindle. 
Broom and Wade, Ltd., of High Wycombe, also 
showed a working example of a crankless two-stage 


3}in. bore and 3}in. stroke. It is designed for electric 
driving at a maximum speed of 1000 revolutions per 
The valve ports are designed for a mean 


square inch, and at 


minute. 
working pressure of 80 Ib. per 























ENGINE PISTONS AND 


by trial being necessary. The valve mechanism is 
of the ordinary push-rod and tappet-operated type, 
as shown in Fig. 83. It is actuated by two 
vertical cam shafts. The exhaust and inlet valves are 
mounted in the heads of the cylinders and open 
directly into the combustion chambers. 

The cam shafts also serve to drive the water circu- 














FIG. 86--SMALL COMPRESSOR 


lating pump, the ignition spark distribution mech- 
anism and the lubricating oil pumps, one arranged 
at the upper and the other at the lower end of the 
cam shaft. The pressure pump supplies oil at 5 lb. 
per square inch, which is supplied to the main bvar- 
ings, the cam shaft bearings and to the surface of the 


slant. 


SLANT 


FIG. 85 COMPRESSOR PISTON AND SLANT 


patents of Crankless 
of this machine 
an eight-cylinder 
working, 


compressor built under the 
Engines, Ltd. An illustration 
reproduced im Fig. 87. It 
compressor arranged for two-stage 


this pressure and a normal speed of 975 revolutions 
per minute the compressor absorbs about 11 brake 
The displaced volume of the piston 
feet per minute at 1000 revolutions 


Is 


Ss 


horse-power. 
62-5 cubic 


~~" 


is six 

















FIG. 87--CRANKLESS AIR COMPRESSOR--BROOM AND WADE 


- 


and the mode of piston engagement with the slant is | of the cylinders being low pressure and two high 


shown in Fig. 85. \The suction and delivery of | pressure. The principle of operation is similar to that 
| the air is effected by a single rotary valve which is! we have already described, and in the view given 








will 
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the inspection doors have been removed in order to 
show the slant and the piston unit with the Michell 
The lubricating pump and oil connections are 
uso seen. This compressor was built for an output 
if 300 cubic feet of air per minute delivered at a 
pressure of 150 lb. per square inch. It is designed to 
run at a normal speed of 750 revolutions per minute. 


pads. 


Txos. FrrtH Anp Sons, Lrp. 


The design of stand adopted by Thos. Firth and 
Sons, Ltd., of Sheffield, was particularly appropriate 





PIG. 88--45,000- VOLT LINE SECTIONING 


and effective. The centre of the stand was made to 
represent a large ingot of Firth’s “‘ Staybrite”’ silver 
steel supported on supports of the same material. The 
walls of the ingot were highly polished, and over them 
ran a continuous film of water throughout the dura 
tion of the Exhibition. This in itself provided a con 
vineing illustration of the non-corrosive properties 
of the steel. Displayed on the stand were a wide 


range of tools, industrial fittings and household 
utensils made of ‘*Staybrite”’ silver steel, which, 
it appears, combines ductility with corrosion- 


resisting properties and at the same time lends itself 
to brazing, welding, riveting without 
Several examples of stainless steel turbine 


soldering, or 
trouble. 
blades were exhibited, as well as cold-drawn tubes 
made from “* Staybrite ” steel, whilst non-corroded 
samples were exhibited in various corrosive liquids. 
The larger exhibits included examples of the firm’s 
cast steel turbine wheels with stainless steel blades 
cast in position in.the wheel. Another prominent 
exhibit was a large cast steel dredger bucket with a 
steel lip designed to resist wear and 
abrasion. Some stainless steel barrels, manufactured 
by the Steel Barrel Company, Ltd., of Uxbridge, 
were also displayed. They are widely used, we under- 
stand, for the transport of beer, chemical and com- 
mercial liquids, especially in tropical climates. An 
exhibit by Mr. J. 8S. Peress, of Byfleet, attracted a 
considerable amount of attention. It was a deep- 
water diving suit made from Firth’s rustless steel. 
The suit as shown was not complete, but we under- 
stand from the inventor that the important joints 
have been tested to pressures corresponding to a 
working depth of 650ft. of water. As shown the total 
weight of the suit was about 550 lb., and it is claimed 
that the steel is superior to the aluminium alloys 
which have been used in other suits. One of the 
specialities is the ball. joint for the legs and arms, 
which is made with a rubber diaphragm filled with 
water or other liquid so as to form a fluid cushion. 
It enables the joint to take up any new position with- 
out friction, such as would undoubtedly occur were 
halls, other flexible means employed. 
Another type of joint based on the same principle 
without rubber has also been satisfactorily experi- 
mented with and has withstgod test pressures up 
to 700 lb. per square inch. 


manganese 


rollers, or 


J. B. Rupkin. 


Some exhibits of interest to engineers who are 
dealing with the development of electrical distribution 
in rural districts, were shown by Mr. J. B. Rudkin, 
of Albion House, 59, New Oxford-street, the London 


representative of Sprecher and Schuh, of Arrau, 
Switzerland. Among these exhibits was a three-pole 
45,000-volt outdoor type overhead transmission line 
sectioning switch in Fig. 88—combined 
with high-tension expulsion type fuses. The metal 
parts are fixed to the insulators without the use of 
cement, which the makers contend is a source of 


as shown 


danger, as in consequence of atmospheric variations, 
this cement is caused to expand and to burst the 
insulators, with the result that the supply is inter- 
rupted. 


The line sectioning switch exhibited is con- 


SWITCH RUDKIN 


structed for mounting on the flat top of an iron trans- 
obtained 
The switch is operated by means 


mission tower, access to the fuses being 


from a plat form 


r— 











FIG. 90--TRANSMISSION LINE MAST WITH TRANSFORMER 


of a lever in a cast iron case, which is provided with 
a lock and key. A simple interlock insures that the 
switch must be completely moved to its “‘on” or 
** off’ position. 


There was also a three-pole 12,000 volt automatic 
overload outdoor type line sectioning switch—+see Fig. 
89—fitted with a direct-acting overload time limit re- 
lease and loose handle attachment. The releases are 
protected against the weather by metal hoods. 
Another exhibit was a mast transformer station—as 
shown in Fig. 90. This forms a cheap and self-con 
tained unit for supplying electrical energy to small 
isolated consumers. Besides the transformer there are 
choke coils, primary and secondary fuses, and, if re 
quired, surge protecting gear can be fitted. Athree-pole 








FIG. 89--12,000- VOLT LINE SECTIONING SWITCH —RUDKIN 


12,000-volt oil immersed breaker exhibited 
has been designed to meet all contingencies of service, 
and it is operated by means of a hand wheel. All 
the active switch parts are fixed to a cast iron cover, 
which practically forms the base plate for the entire 
The limit 
mounted directiy on top of the terminals of the 
switch, which is of strong construction, has a long 
break and a high breaking capacity. Knife 
for mounting of switchboards and with back conne« 

These switches 
lines, and all 
They are 
Ther 


mounting at the back 


circuit 


mechanism. overload time releases are 


switches 


tion contact studs were also shown. 
are also constructed on robust 
parts are nickelled to avoid tarnishing. 


made in sizes up to 1000 ampéres capacity. 


very 


knife switches for 
of panels, and constructed without porcelain insulating 
material, the contacts being fixed mechanically to 
iron bars surrounded by insulating material. These 
switches, which are made in sizes up to 4000 amperes, 
are claimed to be specially well suited for factory 
or mining use, and also for use on power station switch- 
boards. 


were other 


A. HarRPER, Sons AND Bran, Lip 


On the stand of A. Harper, Sons and Bean, Ltd., of 
Dudley, applications were exhibited of the new Hele 
Shaw-Beacham variable hydraulic transmission sys 
tem. This gear is a development of the original design 
patented by Dr. Hele-Shaw in 1908, and embodies 
improvements suggested by Mr. T. E. Beacham, 
intended to increase the efficiency, eliminate the 
humming noise that formerly was present, and permit 
the gear to be built without restriction as to size. 

The gear consists of two units, a variable stroke 
pump and a constant stroke hydraulic motor. The 
pump drives the.motor by supplying oil to it, and by 
varying the pump stroke the pressure of the oil, and 
consequently the torque applied to the driven shaft, 
can be varied. If the regulation of the pump stroke 
is continued beyond the point of no discharge, the 
flow of the fluid is reversed, so that the gear is not 
only¥ a continuously variable, but a reversing one. 

The motor, shown in section in Fig. 92, consists 
rotating element, within 
The pistons of these 


of a casing enclosing a 
which five cylinders are formed. 
cylinders by means of short spherical headed rods 
drive against a fixed crank pin round which the 
palms of the connecting-rods are arranged in a closely 
spaced manner. The rotating element is attached 
to a flange on the driven shaft, and close to this 
flange is supported on a ball bearing mounted on a 
dise which is keyed to the fixed crank pin concen 
trically with the driven shaft. At the other end, the 
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passage D, whence it is withdrawn and passed once 
more through the supply pump. 
The construction of the palms of the connecting-rods 


rotating element is supported on a pair of roller 
bearings mounted on a fixed cylinder provided with 
ports and constituting a valve for the admission and 
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the gaps between the successive connecting-rod palms 
close and open, but the movement is very slight. 


In the pump—Fig. 92—the rotating element is 
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FIG. 91 
is not made very clear in the engraving. It may 
therefore be said that each palm is pointed at one end 
to fit into a vee-shaped recess formed in the adjacent 


working fluid. The oil enters the 
A and flows to the cylinders 
the mouth of the 


exhaust of the 
of the valve at 
port B is uncovered by 


terior 
when the 
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HELE -SHAW- BEACHAM VARIABLE HYDRAULIC TRANSMISSION GEAR MOTOR 


driven by means of the shaft E, which passes through 
the centre of the fixed distributing valve F, 
the cylinders as they 


whereby 
rotate are placed in succession 





“ 


Tre Enoineer” 
FIG. 92- HELE-SHAW- BEACHAM VARIABLE HYDRAULIC TRANSMISSION 


end of the succeeding palm, and is itself recessed at 


opposite side of the cylindrical 
the other end to receive the point of the preceding 


is provided for the exhaust 


On the 
valve a port similar to C 


passage ©, 














FIG. 98—WINCH FITTED WITH HELE-SHAW~-BEACHAM GEAR 

palm. Two retaining rings are applied reund the out- 
side of the palms to keep them in contact with the fixed 
crank pin. During the rotation of the cylinder element 


of the oil. Any of the working fluid escaping from the 
cylinders finds its way into the outer casing, either 
directly or by flowing past the valve and up the 


GEAR PUMP 


delivers 
the 
pun 


the anil 


obtain a 


im communication with suction 


pistons are 


stroke, 
crank 


form of a 


pipes. order to variable 


to drive against a 
one in the 
in the form of 


rotated simultaneously 


arranved 
composed of two excentrics, 
shaft lying within the other 
The shaft and sleeve can be 
in opposite directions from a single control lever, with 
the that the mlded 


a sleeve. 


result two excentricities may be 











FIG. 94—- HELE-SHAW. BEACHAM PUMP AND RAMS 


together, in which condition the stroke of the pistons 
is a maximum or subtracted, in which condition the 
virtual crank pin centre is coincident with that of 
the driving shaft, and the stroke therefore zero. 
Further movement of the control handle results in 
the delivery pipe becoming the suction and the 
suction pipe the delivery. As the delivery and suction 
pipes of the pump are connected respectively to the 
supply and exhaust pipes of the motor, this ‘reversal 
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of the connections results in the direction of rotation 
of the motor being reversed. 

At the Exhibition the system was shown applied 
to a winch driven by a 25 horse-power electric motor. 
Such an arrangement represented in Fig. 93, 
which shows a Hele-Shaw-Beacham hydraulic trans- 
mission fitted to a double-barrel winch for the Orient 
Line. The system was also shown as applied for the 
transmission of reciprocating instead of rotary motion. 
In such a case the pump alone is supplied, the motor 
being replaced by hydraulic rams of the ordinary form. 
lhe example of this nature exhibited—see Fig 94 

consisted of gear for the operation of the hopper 
tops of lime kilns. Both the reciprocating and rotary 
forms can readily be fitted with a pressure-operated 
governor, Which automatically varies the throw of the 
pump to suit the demand. 


18 


NortH-EASTERN MARINE ENGINEERING 


Company, Lrp. 


TRE 


The North-Eastern Marine Engineering Company, 
Ltd., of Wallsend-on-Tyne and Sunderland, exhibited 
of represented the firm's 
specialities in connection with steam reciprocating 
marine engines and boilers, boiler auxiliaries for land 
marine work, and North-Eastern marine oil 
engines. One of the principal models represented a 
1000 horse-power quadruple-expansion engine with 
eparately driven circulating water pumps and a 
Michell thrust block. It is constructed to one-twelfth 
scale and was shown in operation. 
displayed of a pair of marine boilers showing the 
method of fitting the North-Eastern smoke tube 
<uperheater. In this connection it may be mentioned 
that a full-sized section of a superheater for a loco- 
motive was also displaved, and was shown in section 
to illustrate the manner in which the tubes are fastened 
to the header. 

The Diesel engine work carried out by the firm was 
illustrated by a model of the 3000 indicated horse- 
power eight eylinder North-Eastern marine oil engine 
which was supplied to the motor ship Raby Castle, 
which was described and illustrated in our issue of 
April 24th. Another model showed the double-acting 
four-eycle North-Eastern-Werkspoor oil engine, of 
which there are several units now approaching com- 
pletion in the firm’s erecting shops. In our issue of 
November 27th we referred to some of the exhibits of 
marine oil engine parts made in Perlit iron. 


a series models which 


Models were also 


J. HALDEN AND Co., Lrp. 


Among the various photo-printing machines shown 
on the stand of J. Halden and Co., 15, Broadway, 
Westminster, the most novel was that illustrated by 


Fig. 95, which is an apparatus for photographic 
reproduction, manufactured in Paris. As will be 
gathered from the illustration, the apparatus is 


really a large camera with a prism mounted in front 
of the lens, so that the object to be photographed 
can conveniently be laid on a flat table in front. The 
object is illuminated by a pair of mercury vapour 
electric lamps, and to this extent the apparatus is 
not greatly different from other reproducing machines 
which we have noticed. All the various movements, 
such as focussing, proportioning, and so forth, are 
provided with graduated scales, so that no calculation 
is necessary in setting the machine to do one job or 
another, and this graduation is carried to the extent 
of providing a relation between the setting of the gear 
for cutting off the strip of sensitised paper from the 
roll, and a mask, or blind, which can be used to screen 
off part of the paper in the event of the print being 


After the sensitised paper has been exposed it is cut 
off and dropped down into a light-tight bag below 
the camera through two sliding shutters, so that the 
bag, and its contents, can be taken away to the dark 
room for development. The bag, by the way, will 
hold several hundred prints if necessary. By these 
means it is possible to work the machine practically 
continuously, without any delay in exposure during 
the time while the prints are being developed, and 
an output up to about three prints a minute can be 
attained by expert attendants. 

When it is desired to make an enlargement a special 
box is slipped in between the bellows and the back 
of the camera, and is used to carry the object. Round 
the inside of the box there are arranged some mercury 
vapour lamps, which provide a well diffused illumina- 
tion, which is assisted by a white reflector. For 
enlargements up to, say, two and a-half times, the 
sensitised paper is pinned out on the table in front 
of the machine, but for larger ratios the paper is 
arranged on the wall of the dark room and the prism 
of the camera lens is turned round to project in that 
clirection. 

The whole apparatus appears to us to be very adapt 
able to various requirements and is made in the way 
an engineer like to see things done. 
Ou ENGINES NEw 


HAL. 


In the new hall there was a representative display 
of small craft and crude oil, petrol and paraffin engines, 


SMALL CRAFT AND IN THE 





FIG. 96--55- FOOT SEA - GOING 


which was arranged by the members of the Society 


of Motor Manufacturers and Traders and the Ship and | 


Boat Builders’ Association, Ltd. Among the most 
prominent of the stands in this hall was that of John 
I. Thornycroft and Co., Ltd., of Thornycroft House, 
London, 8S.W.1. In the illustration reproduced in 
Fig. 96 we show a view of the 55ft. sea-going motor 
cruiser Zaza, taken on the Thames. She was a 
notable boat at Olympia and was designed for service 
in Havana. Nhe has a length of 55ft. with a beam of 
lift. and a draught of 3ft. 6in., and is propelled by 
twin-screw Thornycroft petrol motors of 80 to 100 
brake horse-power each, designed to give the vessel 
a speed of about 14} knots. Another example of a 
day cruiser was the 48ft. Solent 12-knot cruiser also 

propelled by a Thornycroft 

whilst a 28ft. standard 


motor, 
cruiser with 











twin 9 brake horse-power engines 
was also displayed. Other exhibits 
on the stand included petrol and 
paraffin marine engines, from the 
smallest single-cylinder 7 brake 
horse-power engine up to. the 
largest twelve-cylinder 375 brake 
horse-power _ petrol engine for 
coastal motor boat work. Elec- 


tric generating sets for emergency 
lighting were also shown, as well 
as Thornycroft propellers and stern 
gears, oil fuel sprayers and models 
of torpedo destroyers, coastal boats 
and high-speed craft of various 
kinds. The Parsons Motor Com- 





a group of Parsons engines applied 
for such varied duties as_ ships’ 
propulsion, ships’ lighting, lifeboat 
work, and industrial 
lighting and welding. 
component parts were displayed 
showing the details of the firm’s 


services such 


as Several 





FIG. 95 -PHOTO - COPYING MACHINE -HALDEN 


smaller than the total area of the exposure. The 
dial of the cutting-off gear can be seen, plainly, at the 
side of the machine in the illustration. 

Another feature about the machine which struck 
us was its substantial construction. It is principally 
of hard wood, with brass fittings, and all the move- 
ments worked easily, yet without rattle. There are, 
of course, fine adjustments for focussing and so forth. 





re-designed type of engine, which 
was described in Tor ENGINEER of 
July 17th. Perman and Co., Ltd., 
of 82-83, Fenchurch-street, London, 
exhibited two Kromhout marine oil engines, one of 
which was designed to develop 80 brake horse-power 
at 350 revolutions per minute, and the other 15 brake 
horse-power at 500 revolutions. The Bolinder type 
of engine was shown by James Pollock Sons and Co., 
Ltd., of 3, Lloyd’s-avenue, London, two models of a 
two-cylinder 60 brake horse-power reversible oil 
engine and a single-cylinder Beta engine of 6 horse- 


pany, Ltd., of Southampton, showed | 





power, similar Beta engines arranged for stationary 
work and pump driving were also displayed on the 
stand. A single-cylinder oil engine, by Mirrlees, 
Bickerton and Day, Ltd., of Hazel Grove, sectioned 
and shown in operation, was exhibited on the stand 
of the Anglo-American Oil Company, Ltd. The 
special features of this engine were referred to in our 
article of April 25th last year. A very full range of 
Ailsa Craig marine motors was shown by the Ailsa 
Craig Motor Company, Ltd., of Strand-on-the 
Green, Chiswick. This popular engine is now built 
in sizes varying from a two-cylinder 4-6 brake horse- 
power model to a six-cylinder 28-36 brake horse 
power engine. with combined reduction 
and reverse gears, as well as lighting sets, and two 
launches fitted with Ailsa Craig engines, were shown. 
Other exhibitors of petrol paraffin engines included 


Various unite 


the Atlantic Engine Company, Ltd., of Wishaw ; 
Gleniffer Motors, Ltd., of Anniesland, Glasgow 
Morgan and Co., Ltd., of Dover-street, London ; 


Walter D. Fair and Co., Ltd., of Hampton Wick, 
Kingston-on-Thames; and the Enginecring 
Co., Ltd., of Standard Buildings, Leeds. The Aster 
Engineering Company, Ltd., of Wembley, showed a 


Orion 


full range of both stationary and marine engines, 
steam pumps and boiler feed water regulators. Some 
launches were exhi®Pited by J. W. Brooke, Lid., of 


Lowestoft, which firm had an extensive display of 
Brooke motors designed for racing work, along with 
examples of the Brooke Empire motor and Brooklite 
self-contained lighting sets. 


Space will not allow us 





CRUISER ZAZA—THORNYCROFT ° 


to mention other firms who exhibited in the New 
Hall, but will suffice to say that this section of the 
Exhibition was thoroughly representative and served 
to show the leading place which is held by British 
manvfacturers in the marine motor industry. 





Institution of Mechanical Engineers. 


Two papers dealing with foundry practice were 
presented before the Institution of Mechanical Engi- 


neers at its meeting in London last Friday. The 
first, by Mr. J. G. Pearce, the director of the British 
Cast Iron Research Association, was entitled ‘* Cast 


Iron and Modern Engineering Practice.’ ‘The second, 
‘“* Some Applications of Research to Modern Foundry 
Practice,” by Mr. J. E. Fletcher, of Dudley, provided 
additional insight into the work of the Cast Iron 
Research Association. We shall reprint it in a 
future issue. 

Mr. Pearce’s paper was more or less an introduction 
to Mr. Fletcher's, and was so described by its author. 
The following extract from it will, we think, suffi- 
ciently indicate its main bearing : 

The metallurgical characteristics of cast iron are beginning 
to be understood in such a way as to bring the complete scientific 
control of its production within the range of practical politics, 
and this is paving the way for considerable developments in 
the industry. These appear to lie along the following lines :- 
The introduction of special irons for particular purposes having 
such qualities as will win for them either new fields of application 
or by virtue of their cheapness, fields now dominated by other 
materials ; the development of specialised foundries concen- 
trating on particular qualities of iron ; improvements in moulding 
materials and melting practice leading to greater certainty and 
economy in production ; the continuous application of research 
for the purpose of revealing more regarding the inner structure 
and properties of cast iron and the manner in which the infor- 
mation so revealed may be applied in practice. 

The ironfounding industry is taking steps to make engineers 
much more satisfied with both the specific properties and general 
homogeneity and uniformity of cast iron by the establishment 
of national specifications and standards. As designers, as users, 
as foundry owners, engineers, have it enormously in Vheir power 
to facilitate these steps, and their ready acceptance of the experi- 
mental method in engineering development should enable them 
to do this without difficulty. 

Great Britain is favoured in possessing the greatest resources 
in skilled men and managers. The country lacks opportunities 
for the installation of labour-saving equipment on a large scale 
as is common in the United States, and is far behind Germany 
in painstaking technical investigation. There is danger that 
this country in a basic industrial process may have to pay tribute 
to America and Germany for developments in the processes 
they have made their own, unless the industry can ensure per- 
manent provision for similar work in this country. There is 
every reason to believe that, with such provision, in ironfounding 
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Great Britain could take the lead by virtue of a close combination 
of theory and practice. 

Sir John Dewrance, opening the discussion, said 
that one most important point brought out by the 
papers was the necessity for impressing upon blast- 
furnacemen the great desirability of increasing the 
uniformity of their product. Years ago he inquired 
into the secret of a foundry renowned for the excel- 
lence of its castings. He was taken by the manager 
to the yard and shown not one or two, but a great 
many heaps of different pig irons from which the 
mixture was very carefully selected. Reliance was 
not placed on one or two batches, for it was recognised 
that the proper mixing of the metals was a most 
important factor in successful foundry work. He 
hoped also that the Association would take up the 
question of controlling the amount of sulphur in coke, 
an element that very frequently proved highly trouble- 
some in cast iron. The “impossible” casting 
illustrated in Fig. 1 of Mr. Fletcher’s paper repro- 
duced herewith—should teach the drawing-office a 


Pro. 1.— Open Sand Cast. 
Analysis: of Iron :—Total Carbon 3°62, Silicon 2°95, Phosphorus 1-33, 
janganese (67, Sulphur 008 per cent. 


Notr.—Boss A did not move during solidification of metal. 
Bar B contracted towards Rgss A. 
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great deal regarding the importance of securing as 
uniform a thickness as possible in castings and, when a 
change of section was essential, of making such change 
as gradual as possible. Concluding, he expressed a 
desire to see the Association investigating the effect 
of heat and pressure on iron castings. It was a 
matter of great importance to determine satisfactorily 
the limit of temperature up to which cast iron 
could safely be used. 

Mr. John Cameron, president of the Institute of 
British Foundrymen, said that cast iron was one of 
the trickiest metals known to science. The chemist 
and the engineer had succeeded in eliminating the 
principal points of uncertainty regarding steel and 
the common non-ferrous metals, but cast iron was 
as elusive to-day as it was twenty years ago. Never- 
theless, was being made. A _ progressive 
foundryman could give the engineer the metal he 
wanted if he were told whether tensile strength, trans- 
verse strength, or heat resisting capacity were desired. 
Sir John Dewrance had referred to the casting shown 
in Fig. 1 of Mr. Fletcher’s paper as an “‘ impossible ” 
one, but he could assure the meeting that ironfounders 
were constantly encountering castings, such as thin 
cylinders with heavy flanges, of which this illustration 
might be taken as being typical. Trouble was nearly 
always encountered at the junction of the thick and 
thin sections. Mr. Fletcher’s explanation of the 
cause of the trouble threw much new light on the 
subject. 

Mr. P. L. Young dealt with the effect of tne shape 
and dimensions of test bars on the results obtained 
in an investigation of the strength of cast iron. Tests 
which he had made with British, continental and 
American standard forms of test bar had, he said, 
failed to reveal any significant degree of discrepancy. 

Mr. W. W. D. Dale held that foundries were still too 
greatly controlled by rule of thumb methods. There 
was too little co-operation between the drawing-office, 
laboratory and foundry, and he trusted that the 
papers would lead to an increase in such co-operation. 

Mr. G. A. Gardner asked whether the heated-mould 
or “‘ Perlit’’ process of making iron castings freed 
designers from the restrictions hitherto imposed upon 
them in respect of avoiding the contiguity of thick 
and thin sections. 

Mr. H. B. Weekes said that some foundry foremen 
professed the doctrine that it was necessary to make 
a bad casting before a good one could be produced. 
Such a contention could only be true if there were 
a lack of co-operation between the designer, pattern 
maker and foundryman. With such co-operation 
many troubles would disappear. He believed that 
75 per cent. of failures in castings were due to faulty 
design, and that designers generally were ignorant of 
the behaviour of cast iron during the cooling period. 
The British Cast Iron Research Association in this 
respect was doing very valuable work. The subscrip- 
tion paid by members of that body was based on 
the number of men employed in their foundries, and 
varied from about four to about twenty guineas per 
For that expenditure the members received 


progress 


annum, 





the benefit of research work representing an expendi 
ture of some £6000 a year. 

Mr. F. H. Livens remarked that if the simple fact 
that iron on cooling contracted }in. per foot were 
constantly borne in mind, many difficulties would 
be avoided. It was not enough to make the pattern 
tin. per foot longer than the finished casting. It 
had to be remembered that the casting as it cooled 
was not strong enough to compress the sand. A 
easting of the form illustrated by Mr. Fletcher in 
Fig. 1, but having a thick portion at both ends, would 
fracture during the cooling stage because of its in- 
ability to compress the sand between the two ends. 
He had recently been consulted by his own foundry- 
men regarding a bedplate casting which was giving 
great difficulty. It was suggested that the casting 
process would be simplified if the design were changed. 
At his suggestion a compressible portion was intro- 
duced into the mould, and, as a result, further trouble 
by fracturing was avoided. Mr. Livens added his 
testimony to the desirability of charging the cupola 
with a mixture of pigs drawn from a wide variety 
of sources. 

Mr. W. Reavell expressed a wish to defend the 
ordinary engineering foundry against some of the 
remarks that had been made about it. He did not 
believe that the castings produced in a modern up-to- 
date foundry attached to an engineering works were 
in general as bad as had been suggested. In his own 
works every man followed up his job to its finish. 
There was no cast iron division between the drawing- 
office, pattern shop and foundry. It was a standing 
rule that any casting of slightly unusual form should 
be discussed by the three departments, and that the 
castings scrapped each week—about 1 or 2 per cent. 
of the total output—should be studied in order that the 
mistake leading to their being scrapped should not 
be perpetuated. The use of heated moulds was not 
new. Many had employed them for years, and had 
apparently unwittingly been producing pearlitic iron. 
He agreed with the importance assigned to the mixture 
of irons. If the mixing were carried out under the 
control of a works’ chemist, as good results would be 
obtained with relatively cheap pig iron as the old 
fashioned foundry foreman could secure with his 
partiality for cold blast and other special pigs. 

Mr. J. G. Pearce, replying to Sir John Dewrance, 
stated that the British Cast lron Research Associa- 
tion would proceed with some of the lines of investiga- 
tion mentioned by Sir John as soon as its financial 
resources permitted it to do so. Mr. Reavell was 
an excellent champion of engineers and designers. 
His foundry at Ipswich was one of the most modern 
and best run on the East Coast. 

Mr. J. E. Fletcher remarked that many of 
problems presented to the Association for solution 
were produced by a misconception of fundamentals. 
Changes in the structure of metals during the cooling 
stage required much more emphasis than abrupt 
changes of section, a defect in design now avoided 
by nearly all draughtsmen. The fracture of the casting 
referred to by Mr. Livens was not wholly produced 
by the resistance of the sand but was, in part, caused 
by the weakening of the metal at the corner arising 
from the retention of heat in the sand. As regarded 
the “ Perlit’’ process, he was not fully in a position 
to state that it gave homogeneity in every case, but 
the process was fundamentally sound, and great 
developments were probable. The defects commonly 
found in ordinary castings frequently did not persist 
in castings made in hot moulds. 


the 








MANCHESTER ASSOCIATION OF ENGINEERS. 


*““MopERN Physics and its Bearing on Engineering 
Progress ’’ formed the subject of a very interesting paper 
which was read by Mr. A. P. M. Fleming, M.Sc., M.LE.E., 
before the Manchester Association of Engineers on Friday 
last, December llth. The author said that apart from 
civil engineering, all engineering to-day was based on 
comparatively few fundamental discoveries. Inventions 
and economic conditions had compelled the efforts of 
engineers in general to be applied largely to refinement 
and enlargement of those fundamental inventions. In 
recent years physical knowledge had developed at a 
vastly accelerated pace. Just as in the past the work of 
the physicist had provided the seed for engineering develop- 
ment, it was not less likely that the germ of future inven- 
tions would be derived from the same source. The author 
then proceeded to direct attention to the trend of modern 
scientific thought and to consider some of the directions 
from which discoveries bearing on engineering progress 
may be expected to emanate. He said that recent physical 
knowledge was finding its application in three most im- 
portant fields of engineering practice. It had provided a 
means of examining the ultimate structure of the aterialsm 
of engineering construction with far-reaching possibilities 
for their improvement. Through the light it had shed on 
high-voltage phenomenon, it had been the means of facili- 
tating the rapid development of high-tension electrical 
transmission which had become so fundamentally a 
necessity in our modern industrial and economic life ; 
in the field of thermionics it had provided the possibility 
of new energy translating devices, the ultimate scope of 
which was as yet undetermined. The possibility of 
tapping directly the energy of the sun or of deriving energy 
from the disruption of the atom was speculative only ; 
but activity in either of these fields will undoubtedly be 
the result of new scientific knowledge. Hence the desira- 
bility for engineers to keep themselves well informed of the 
work of the physicists, 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 


correspondents. ) 


RAILWAY STATIONS AND STATION 


APPROACHES. 


BRITISH 


Srr,—Permit me as an old locomotive enthusiast to express 
my great appreciation of your splendid series of articles on 
“ British Steam Locomotives,’ which represents an admirable 
record of progress. May we couple with such appreciation the 
wish or hope that before long you will be in a position to publish 
a similar series, but dealing with traffic and railway station 
technique ? I venture to think that such a record would hardly 
be as satisfactory reading as the one on locomotives from the 
point of view of showing progress in anything like the shape as 
that justly claimed for the locomo‘ives. I am often set puzzling 
how to square the locomotive engineer's splendid efforts in pro 
ducing these magnificent and powerful engines, with the too 
obvious indifference displayed by the railway companies (of 
England in particular) with regard to the construction of 
approaches to important stations and termini, the lay-out of 
these stations and lack of the most elementary accommodation. 
These drawbacks react upon the conduct of the traftic in such 
a serious way that the real efficiency benefit of the locomotives, 
however powerful and fast, is to a great extent simply lost 
Even the most casual observer is bound to think it is all very 
fine to have these fine engines, but what is the good of it when 
station approaches and station accommodation are so miserably 
inadequate that delays are serious in magnitude and chronic in 
frequency, if they are not actually permanent. The extent to 
which parties attached to the railway companies of this country 
responsible for the lay-out of station approaches and stations 
militate against quick and efficient handling of the traffic is 
one of the wonders of our time. The extent to which this 
ineptitude reacts upon the everyday business of employers as 
well as of employed, by robbing both of countless hours of work, 
is simply appalling when figured out in the aggregate. A country 
like England, particularly situated as at present, badly requires 
and should peremptorily insist upon reliable and quick services, 
both for passengers and goods, and the railway companies should 
be deprived legally of some of their too ready inclination to 
treat time-tables as so many scraps of paper, evading all reaponsi 
bility by the mere concoction by themselves of so-called rules 


or traflic paragraphs. 


The waiting rooms of most British railway systems are an 


absolute disgrace. Booking offices and passages for ingress anil 
egress seem to be devised to cause the maximum of confusion 
in busy hours instead of being designed for and operated with a 
view to the quick dispersal of arriving train loads or the quick 
occupation of outgoing trains. Some of these perfectly idiotic 
things have to be witnessed and experienced to be believed 
possible, and I have so far only mentioned these very few items. 
Therefore, Sir, should you favour your readers with a correspond 
ing series of articles on modern railway station technique (and 
architecture), please permit your contributor to disregard the 
feelings of those responsible for the present-day discreditable 
conditions prevailing at too many stations and their approaches, 
a condition of things wholly out of keeping with the expectations 
encouraged by the progressive history of the locomotive. I am 
not referring to the usually excellently constructud permanent 
way the shown by officials and 
employees. AcBpert ALrrep Boss. 
Chorlton-cum-Hardy, Manchester, December 12th. 


nor to invariable courtesy 


COMPOUND LOCOMOTIVES. 


Srr,—Whatever may be the results of the road tests with the 
Delaware and Hudson 2-8-0 cross compound and of the Boston 
and Albany 2-8-4 simple engine, it is certain that we in this 
country have reached a high standard of locomotive efficiency. 

A test made in 1902 with No. 2631, the first of the then 
Johnson three-cylinder 4-4-0 Smith compounds, and 
sumably working at 195 Ib. square inch—the pressure 
adopted by Mr. Johnson for this type —showed that the coal 
consumption was as low as 2-16 1b. per indicated horse-power 
hour, when working an express train from Carlisle to Leeds, 
The water used per indicated horse-power hour was 22-5 lb., 
and the water evaporated per pound of coal 10-45 tb. The engine 
was not fitted with a superheater. 

The dynamometer tests carried out with Mr. Collett’s four- 
cylinder superheated simple 4-6-0, No. 4074, Caldicot Castle, 
gave results which were equally noteworthy, the coal burnt per 
indicated horse-power hour being 2-1 lb., the water used per 
indieated horse-power 20-9 lb., and the water evaporated per 
pound of coal 12-2 Ib. 

These excellent performances were obtained with straight- 
forward and comparatively inexpensive designs of locomotives, 

I agree with your correspondent “‘ R. C.” that reasonably late 
cut-offs have certain advantages, not the least of which is a 
better M.E.P. F. W. Brewer. 

Stevenage, Herts., December 12th. 


pre- 


per 


CHEMICAL AND COMBUSTION ENGINEERING. 


Sir,—I sincerely hope that the scheme for making Finsbury 
Technical College a centre for teaching chemical engineering will 
succeed, and I also suggest that the systematic teaching of 
combustion engineering be located there. 

Chemical engineering and combustion engineering are very 
much akin, because combustion engineers and fuel technologists 
must necessarily have considerable knowledge of organic and 
inorganic chemistry 

Objection may be raised that the Finsbury building is unsuit- 
able for boiler testing, &c., but no doubt arrangements could 
be made at a nearby power station to run occasional boiler trials. 

If the above be carried out, Finsbury College might also become 
the headquarters of the Institution of Chemical Engineers and 
also of a new Society of Fuel Technologists or Combustion Engi- 
neers, which latter is badly wanted, because of the great advances 
now being made. 

It is becoming the fashion to locate scientific and engineering 
societies in colleges ; ¢.g., the present address of the American 
Electrochemical Society is at the Columbia University, New 
York City, and at one time it was at Lehigh University. 

Another suggestion I make is that a scholarship for combustion 
engineering be founded to perpetuate the name of Bettington, 
a principal pioneer of pulverised fuel firing, who lost his life as 
an aviator in the war. E. Krisurn Scorr, 

London, December LOth. 
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Railway Matters. 


Tae London and North-Eastern Railway had the mis- 
fortune, on the 8th inst., to have its biggest dock ware- 
house in Hull destroyed by fire. The warehouse was 600ft. 
long and had a capacity of 100,000 tons. 


MENTION was made in this column of our issue of Febru- 
ary 15th, 1924, that Sir Herbert Walker, the general 
manager of the Southern Railway, had informed the local 
authorities that Wimbledon Station would shortly be 
reconstructed. It is now announced that the work has 
been begun, and will take 2} years to complete, at a cost 
of £250,000. 

As a Great Western tank engine was running near West 
Acton Station, on the Ealing and Shepherd’s Bush section 
of the Central London Railway on Thursday, the 10th inst., 
one of the connecting-rods broke and pierced the boiler. 
(he fireman was blown off the footplate and received fatal 
At the coroner's inquest a verdict of “ Acci- 
was returned. 


injuries. 
dental death ” 

Ar the beginning of the meeting of the Institution of 
Mechanical Engineers lest Friday, Sir Vincent Raven 
intimated that that occasion would be the last on which he 
would occupy the chair during his year of office as Pre- 
sident. The Government of India, he said, had invited 
him to act as chairman of a committee appointed to inquire 
into the working of the Indian railways, and in order to 
fulfil that duty it would be necessary for him to leave this 
country in the course of a week's time. 


Tue National Union of Railwaymen has issued a cir- 
cular to its members explaining the award of the National 
Wages Board. It is signed by the President and by Mr. 
J. H. Thomas, and concludes, “With a full sense of our 
responsibilities, we recommend our members to accept 
the findings,”’ and winds up: ‘* We urge every member to 
co-operate whole-heartedly with the management so to 
promote the efficiency of the railway service as to attract 
to the railways the maximum amount of potential traffic 
in the country, and so assist to restore in the most natural 
way the prosperity of the industry on which members 
depend to provide them with the means of livelihood.” 


THE report by Lieut.-Colonel Mount on the fatal collision 
of September 3rd at Hope, on the Midland section of the 
London, Midland and Scottish Railway, was issued on 
Friday last. It will be remembered that a down ballast 
train was shunted on to the up line to allow another down 
train to pass, and that whilst on the up line it was run into 
by an up express for which the signals were improperly 
lowered. It has been generally assumed that the ballast 
train was overlooked by the signalman, but it would seem 
as though it was the express which was forgotten. It is 
the conclusion of Colonel Mount that “grave responsi- 
bility for this regrettable accident rests solely with the 
signalman. He frankly admitted his failure, which was of a 
serious type.” 

SPEAKING at the Newport (Mon.) Chamber of Commerce 
on Friday evening last, and therefore after the award of 
the National Wages Board, Sir Felix Pole, the general 
manager of the Great Western and a signatory of the 
“The one thing that I hope has 
been secured is peace in the railway industry. If a period 
of industrial peace is assured, then all parties—the country 
at large, railway shareholders, and railway employees 
may congratulate themselves. Above everything else, 
we want peace in our industry as well as in other indus- 
tries—a long peace in which we can devote our energies 
to the scientific elimination of waste, the introduction of 
new and improved methods of operation, and the develop- 
ment of a spirit of co-operation between railway com- 
panies and their customers on the one hand and their 
employees on the other.” 


Tue award of the National Wages Board as to railway- 
men’s wages was published on Wednesday, the 9th inst. 
Neither the men's demand for an increased nor the com- 
panies’ application for a reduction was entertained, but 
the latter obtained a decision to the effect that the present 
rates do not constitute an irreducible minimum. Further, 
it is provided that all entrants into railway service after 
February Ist next shall be paid at the basic rate, but 
without the cost of living bonus. The award concludes 
by drawing attention to the disadvantages the railway 
companies labour under with respect to road competition, 
and says, “ The unfairness of this position is further em- 
phasised by the fact that the railway companies are not 
permitted a free use of the roads. They are thus put in a 
position of assisting to subsidise a formidable and increas- 
ing competition, a state of affairs which ought not to be 
allowed to continue.’’ Three of the railway representa- 
tives present a minority report, in which they “ regard 
the present burden of labour costs as being economically 
unjustifiable *’;, but it is significant that Sir Herbert 
Walker and Sir Felix Pole sign the majority report. The 
men’s representatives, in also signing the latter, thus 
approve of the lower rates for new appointments. 


majority report, said : 


THE assumption made in this column last week that the 
Fenny Stratford level crossing disaster of the 7th inst. 
would be inquired into by the Ministry of Transport 
has proved to be correct. The investigation was in charge 
of Major Hall, but in the middle of the proceedings on 
Friday last a request was received from the coronér that 
the inquiry should not be held in public. Major Hall 
thereupon requested the public and the representatives 
of the Press to retire, but impressed upon them that such 
a step was not taken at the wish of- the Ministry. The 
object desired by the coroner was, of course, to prevent 
his own inquiry being prejudiced, and his action is useful 
as answering the objections that have sometimes been 
raised in the daily Press when the inspecting officers of 
the Ministry of Transport have held their inquiries within 
closed doors. The reason for that action has been that 
men who are liable to be incriminated by their statements 
can speak franky and freely when they know that what 
they say will not be made public. The inspecting officer's 
inquiry gains by that step too, as the witnesses keep 
nothing back and all the facts are known. Moreover, the 
purpose of his investigation is not so much to find out 
who was to blame as to see what should be done to avoid 


Notes and Memoranda. 


Ir is proposed to build a hundred dams across the river 
Tennessee and its tributaries to develop 4,000,000 horse- 
power. 


A sysTem of automatic train control, invented by Mr. 
Thomas E. Clark, is said to have given excellent results 
in trials at Detroit. A transmitter by the roadside projects 
electro-magnetic waves, and these produce impulses in 
the rails which operate light signals on the engines and 
apply the brakes of trains in emergencies. 


WE have just received notice of two fine examples of 
the steel maker's art. One was a wire rope 7} miles long, 
in one piece, and weighing 56 tons, made by Thos. and 
Wm. Smith, of Newcastle. The other was a hardened and 
tempered steel conveyor band 377ft. long by 24in. wide and 
0. 04in. thick, made by the Sandvik Company, of Sweden. 


THe method of repairing boilers by depositing a layer 
of metal by a welding process on a corroded part is becom- 
ing common, but repairs of this kind, unless very carefully 
performed by skilled operators, are liable to give out. A 
more reliable method, according to a-recent Board of 
Trade report, is to cut out the defective part and fit a 
substantial riveted patch. 


A sort article in the Chemical Trade Journal on the 
synthesis of ammonia, contains the information that the 
possibility of working at the low temperatures and pres- 
sures—100 atmospheres and 400 deg. Cent.—of the Mont 
Cenis system, depends upon the discovery of a new and 
exceedingly potent catalyst, the constitution and method of 
preparation of which are as yet to be kept profound secrets. 


AMERICAN cities appear to be suffering from the same 
trouble as London through the inadequate foundation 
of roads, and the Engineering News-Record remarks that 
Chicago, for instance, has experienced in the last two or 
three years an enormous increase in street traffic. Thorough- 
fares adequate only a few years ago are entirely inadequate 
now, partly because of weak pavement structure but 
chiefly because of poor surface and lack of width. 


A RECENT issue of the Engineering News-Record con- 
tains a description of a suspension bridge, still in service, 
which was built in California in 1862. The span is 258ft. 
and is carried by two cables 1ljin. in diameter. These 
cables were first used for a bridge higher up the river, which 
was built about 1849. In 1862 that bridge was dismantled 
and the cables were dragged down the river and used in 
the present bridge, which is still good for loads up to 8 tons. 


Accorpine to the Electrical Review experiments have 
been in progress since the end of September at the wireless 
station at Colombo, where a new continuous-wave plant 
is in use, to ascertain whether it is possible to establish 
regular direct wireless communication on a commercial 
basis between Colombo and Perth, in Western Australia. 
Communication has been readily established, and the 
object of the experiments is to discover whether it can 
be maintained at all hours of the day and night and under 
all conditions. The new plant will be used also for broad- 
casting purposes on an 800 m. wave length. 


DurmneG recent years the method of early burning of 
forest areas, in which the fire would cause little damage, 
has been introduced in some countries having large 
tracts of forest so as to reduce the area actually pro- 
tected. Its advocates maintain that unless protection 
from fire can be completely assured and the expense of 
such protection be justified, it is better to fire the areas 
departmentally early in the season as soon as the grass, 
&c., is dry enough to burn, than to risk the forest being 
burnt in the hot weather when the fire is much more 
severe and the probability of damage greater. 


COMMENTING on an explosion in a boiler twenty-five 
vears old on board a small coasting steamer, the Engineer- 
Surveyor-in-Chief to the Board of Trade remarks that the 
practice of stopping leakages at cracks in furnaces by 
screwing plugs or studs from the fire side of the plates is 
commonly resorted to when leakage occurs at sea, but 
owing to the comparatively thin plates into which the 
plugs are screwed the repair should be regarded only as a 
temporary expedient, and a permanently riveted or 
weided patch should be fitted at the @arliest opportunity. 
Numerous cases have occurred in which a boiler has been 
disabled as a result of these plugs or studs being blown out. 


SPEAKING on the subject of the commercial application 
of fuel oil, before the Institution of Engineers and Ship- 
builders in Scotland, Mr. A. F. Baillie said that the oil 
firing of large regenerative glass-making tanks previously 
fired by producer gas should be carried out in the following 
manner. Suppose that the tank is fired by four gas ducts 
on either side alternately for half an hour's duration. In 
order to convert this tank for oil burning, the gas ports 
should be blocked up, the air ports re-designed, and the 
furnace crown lowered. Oil burners should be fitted into 
the top of the four gas ports as they enter the furnace, two 
burners being fitted to each gas port. The burners sheald 
be of the compressed air type working at a pressure of 
about 15 lb., and given a doWnward tilt in order that the 
flame might play on top of the molten glass. 


Ir is well known, says Nature, that earthquakes are 
either not felt at all or felt only slightly in railway tunnels 
and mines, even when the shocks at the surface are very 
strong. In the great Japanese earthquake of September 
Ist, 1923, the damage to tunnels was very slight, and 
occurred enly a few yards from either end. To detérmine 
the rate at which the amplitude decreases with increase 
of depth, Mr. 8. Nakamura placed two of Omori’s tromo- 
meters, one in a transverse shaft connecting two parallel 
tunnels each 1} miles long at a depth of 375ft. below the } 
surface and nearly 500 yards from the northern end, the 
other just outside the tunnel at that end. Comparisons 
were made for nine earthquakes during, the first three 
months of the present year, and they show that, as a_rule, 
the amplitude of the principal vibrations was less in the 
tunnel than outside, the ratio ranging from 0.19 to.1 793. 
Though the general variation in the ratios of the ampli- 
tudes. with varying periods’ agrees approximately with 
that computed from the formula for the Rayleigh waves, 
the agreement is not close enough to allow the inference 
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Miscellanea. 


TuRee wells supplying helium gas in workable quantities 
have been sunk at Inglewood, near Toronto. 


Tar machinery for the new beet-sugar factory at Peter- 
borough is to be supplied by an American firm. 


Durine the month of October the record amount of 
220,000 tons of merchandise was handled at the docks of 
Capetown. 

Tue machinery for the two new cruisers to be built in 
the Royal Dockyards will be supplied by Vickers and the 
Fairfield Company. 

A NEW record was established by the steel works at 
Sydney, Nova Scotia, in October, when 37,224 tons of 
ingots was produced. 

AN experiment is being made in Korea 6n the cultivation 
of sugar beet, and 7352 acres are being planted. The soil 
requires deep tillage. 

THE output of refined and crude white arsenic in the 
United States in 1924, according to producers reporting, 
exceeded previous records and amounted to 20,177 short 
tons. . 

ARRANGEMENTS have been made by the Smoke Abatement 
League of Great Britain to hold a “ Universal Smoke 
Abatement Exhibition,” in Bingley Hall, Birmingham, in 
September, 1926. 

Aw International Oil Exhibition is to be held at the 
Crystal Palace next year, from April 2lst to May 8th. 
During the Exhibition it is intended to hold an Inter- 
national Petroleum Congress. 

AN indication of the progress being made by the gold 
mining industry in Ontario is given by the fact that one 
mine, the Hollinger, is now crushing 5300 tons of ore every 
twenty-four hours, as compared with 1777 tons per day 
in 1920. 

THE President of the Bolivian Republic has promulgated 
a decree permitting the erection of broadcasting stations 
and setting forth a code of regulations. The broadcasting 
system will be under the control of the Director-General 
of Telegraphs, and a nominal tax will be levied on all 
receivers to cover the cost of administration. 


Tak British Consul at Stockholm reports that a proposal 
has been put forward for the formation of a company to 
supply electrical power to the Island of Oland. Under 
the scheme for such supply it is proposed that power 
should be taken from the hydro-electric power stations on 
the mainland (probably Sydsvenska Kraft—A/B, Malmo) 
and transmitted by a high tension submarine cable to 
Oland, and further distributed to the different parts of the 
island by aerial cables at low tension. 


THE magnitude of the work which is entailed in the con- 

struction of the new Welland Canal may be judged from 
the fact that a recent survey shows that five years will 
be required before the work is completed, notwithstanding 
that it was begun several years ago. There are at present 
3000 men employed. Every section of the canal is under 
way or completed. At the Port Weller end the dredging 
has been finished, the concrete work for locks | and 2 com- 
pleted, and machinery is being installed for the valves. 
During the winter the preliminary work will be undertaken 
for the crossing of the big canal under construction and the 
one now in use. The crossing will be effected at the head of 
lock 3 and is one of the most interesting phases of the 
gigantic undertaking. 
An extensive programme of public works has been 
undertaken by the Republic of El Salvador. In 1923 a 
contract was awarded to R. W. Hebard and Co., Inc., of 
New York, for the sanitation and paving of the capital 
city, San Salvador, and the Pacific port of La Libertad. 
The work consists of sewerage, waterworks and concrete 
and asphalt paving, and.is being executed over a five-year 
construction period. In October of this year the Govern 
ment of Salvador contracted with the same company for 
the construction of over 1250 kiloms. of modern highways. 
The work is planned to extend over a six-year period. 
In addition to these public works, the International Rail 
ways of Central America are building a line from San 
Salvador to Guatemala, which will connect the Salvador 
railway system with that of Guatemala. 


Accorpinc to General Wu Te-ching, chief military 
engineer for the North-Eastern Army and manager of 
the Chinese Telegraph Administration.at Shanghai, work 
was to commence on October 15th on the first long distance 
telephone service in that part of China, connecting Shanghai 
and Nanking and also bringing within speaking range 
of Shanghai the cities of Soochow, Wusih, Changchow, 
&c. It is hoped to have the line completed by January Ist, 
1926. Another long distance line, stretching from Nanking 
to Tsinanfu, vid Tientsin, was to be started simultaneously. 
The total cost of the lines from Shanghai to Nanking and 
from Nanking to Tsinanfu will be approximately 300,000 
dollars. The rates charged for using the service will prob- 
ably be 3.50 dollars for five minutes’ conversation between 
Shanghai and Nanking, 8 dollars for five minutes’ con- 
versation between Shanghai and Tientsin, and 4 dollars 
for five minutes’ conversation between Tientsin and 
Mukden. 

In its annual report, which has just been published, the 
Smoke Abatement League of Great Britain says that it is 
striving its utmost to carry out its aims and ideals, but is 
hampered at every turn by lack of means, although not a 
penny is spent on salaries, office rent, rates, &c. The confer- 
ence at Manchester, November 4th to 15th, 1925, resulted 
in 4 loss 6f £289 4s. 2d., and the consequent pease at 
the bank has severely crippled the work. It is confidently 
hoped that many local authorities will subscribe hand- 
tomely through their Public Health, Gas and Electricity 
Committees to the funds of the League. A number of 
business houses in Manchester have become yearly sub- 
scribers, fully recognising the extra cost they, are carrying 
owing to the dirty condition of the atmosphere. The 
subscription list of to-day should, it is urged, be multiplied 
many times to permit the work of the League, which, it 
points out, is national in character, to be carried out 
efficiently. What has been done is, it adds, only a small 
part of what could and would be done if real support 








that the observed waves were the Rayleigh waves. 


were given by all classes of the community. 
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THE HELL GATE ELECTRIC GENERATING STATION, NEW YORK 
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FIG. 1—-GENERAL VIEW OF THE §TATION TAKEN FROM AN AEROPLANE 
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AGENTS ABROAD FOR THE SALE OF 


The Engineer 


BUENOS AIRES.—Mrrose.t’s Boor Srors, 576, Cangallo. 

‘ ne ~ “a axnp Watss, Limited, Shanghai and Hong 

ong. 

EGYPT.—Camo Exrress Acrenoy, near Shepheard’s Hotel, 
Cairo. 

FRANCE.—Boyveavu axp CuEeviiuet, Rue de la ~~ y Paris. 

CHAPEBLOT anv Ciz., 136, Bld. St. Germain, Paris. 

BELGIUM.—W. H. Surru anp Son, 78/80, Rue du Marché-aux- 
Herbes, Bruxelles, and 44, Rue Joseph II., Ostend. 

INDIA.—A. I. Comspripex anp Co., Bombay ; THACKER AND 
Co., Limited, Bombay; Tsacksr, Srixx anp Co., 
Calcutta. 

(TALY.—Maceuiom1 anp Sram, 307, Corso, Rome; FRraTeriu 
Treves, Corso Umbarto 1, 174, Rome; FrRatTerz 
Bocca, Rome; Utzico Horr, Milan. 

JAPAN.—Marvuzes Co., Tokyo and Yokohama. 

AFRICA.—Wx. Dawson ann Sons, Limited, 7, Sea-street 
(Box 49), Capetown. 

Cc. Jura amp Co., Johannesburg, East London, and 
Grahamstown. 

AUSTRALIA.—Gorpvox axp Gorocs, Limited, Melbourne, 

Syd: sy, Brisbane, and Perth, &c. 
MELviIL: = aNDy Mutien, Melbourne. 
ATKINSON aND Co., Gresham-astreet, Adelaide. 

CANADA.—Dawsow, Wu., anv Sons, Limited, 87, Queen- 
street East, Toronto. 

Gorpow axp Gorton, Limited, 132, Bay-street, Toronto. 
Mowrrea News Co., 386—388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 

CEYLON.— Wiusayartra anv Co., Colombo. 

JAMAICA.—Epvucationat Surriy Co., Kingston. 

NEW ZEALAND.—Gorpon axp Gorcsa, Limited, Wellington 
and Christchurch; Urrom amp Co., Auckland; J. 
Witsow Crate anv Co., Napier. 

——— SETTLEMENTS.—Ketuty anp Watan, Limited, 

Singapore. 

UNITED STATES OF AMERICA.—InrerwationaL News 
Co., 83 and 85, Duane-street, New York ; Sussonrir- 
tion News Co., Chicago. 
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DEATH. 

On December 13th, at 95, 
8.E., Greorear A. Mriier, Chairman of W 

Lid., of 38, Southwark-street, London, 8. 


Tyrwhitt-read, St. Johns, London, 
H. Willeox and Co., 
1, in his 76th year 
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The Future of the Battle-Cruiser. 


Ir is widely assumed that the Washington Treaty, 
by restricting the displacement of future capital 
ships to 35,000 tons—exclusive of fuel and reserve 
feed water—has definitely “ killed” the battle- 
cruiser. As this view has been publicly expressed 
by naval officers of the highest distinction, some 
diffidence must be felt in putting forward a con- 
trary opinion. We are emboldened to do so, how- 
ever, by the reflection that the demise of the battle- 
cruiser was announced shortly after the Washington 
Treaty saw the light, when there had scarcely been 
time for a close scrutiny of the clauses relating to 
new construction. It is possible that many who 
then thought the battle-cruiser doomed have, on 
maturer consideration, modified that view. In 
any case, the question has a practical interest for 
students of naval affairs, since the building of 
capital ships must be resumed in a few years’ 
time, if this country is to maintain its position at 
sea. Much may happen, of course, between now 
and 1931, in which year we are entitled under the 
Treaty to lay down two further capital ships ; 
but there is no reason to suppose that anything 
will occur in the interval to shake the faith which 
the Admiralty, and, for that matter, almost the 
entire Service, retains in the capital ship as the 
backbone of the Fleet. Probably, therefore, the 
two new ships will duly be laid down in 1931. 
With the dimensions of our battle fleet so rigidly 
limited by international compact, the design of 
individual ships has become a matter of excep- 
tional importance. The selection of each new type 
must be governed in large measure by the con- 
current building activities of other Powers. The 
Nelson and the Rodney, our first capital ships 
begun after the Washington Conference, are battle- 
ships pure and simple, vessels of this type being 
urgently required to bring our Fleet up to the ratio 
of strength prescribed. Understood to be of 
moderate speed—23 knots has been mentioned 
unofficially—they are nearer the Royal Sovereign 
than the Queen Elizabeth in regard to mobility. 
In armament and protection they are likely to 
surpass every other ship afloat. The “ Nelsons ” 
will therefore be a valuable reinforcement to the 
battle fleet ; but had it been possible to endow them 
with a higher speed, their strategical and tactical 
value would be considerably greater. The advan- 





British Navy, in particular, it is an asset of inestim- 
able importance, and never more so than at the 


present time, when the main theatre of naval 
strategy has been transferred from home waters to 
remoter areas, where we do not now, and shall not 
for years to come, possess the local facilities for 
maintaining a battle fleet. It follows, therefore, 
that the rapidity with which our Fleet is able to 
reach the danger zone may be a determining factor 
in any future campaign. Circumstances may easily 
be imagined in which six 31-knot “‘ Hoods ”’ would 
be worth more than eight 23-knot ‘‘ Nelsons.”’ So 
much for the strategical aspect of the question. 
The tactical utility of high speed is self-evident 
Immediately after the war there was, it is true, a 
tendency in naval circles to favour ships of moderate 
speed but greatly improved protection. That was 
but natural, in view of the unsatisfactory experi- 
ence our commanders had had with battle-cruisers 
in which resisting power had®been ruthlessly 
sacrificed for the sake of an extra knot or two 
What they really wished was to see the two qualities 
combined in one ship. The design of the Hood, 
and still more that of the four ‘“ super-Hoods ”’ of 
1921, which were cancelled in deference to the 
Treaty, proves that naval opinion fully appreciates 
the advantage of great speed when it does not 
involve the loss of adequate protection. Our 
earlier battle-cruisers, in spite of their limited 
powers of resistance, demonstrated their value 
time and time again. That being so, who can doubt 
that the same type, in an improved form, would be 
equally useful in future naval warfare? Our 
present-day Fleet contains four battle-cruisers, 
but although only one is of modern design, it is 
significant that foreign critics invariably credit the 
British battle fleet with more than its nominal 
degree of relative strength because it includes this 
quartet of fast ships. Battle-cruisers represented 
more than one-third of the American post-war 
building programme which the Treaty cancelled ; 
the corresponding Japanese programme made 
provision for an equal number of battleships and 
battle-cruisers. There could be no clearer proof 
of the esteem in which the battle-cruiser is held 
by international naval opinion than these facts 
afford. If, therefore, its perpetuation is still 
possible within the limits of the Treaty, the wisdom 


| of including the battle-cruiser type in future build- 


ing programmes hardly calls for argument. It 
remains, then, to consider the real issue : whether 
it is feasible to design a ship of 35,000 tons 
“standard ”’ displacement, which, in addition to 
adequate armament and protection, would have a 
speed considerably above that of the ordinary 
battleship. In the first place, it is important to 
remember that “‘ standard ”’ displacement does not 
include fuel or reserve feed water, whereas 
‘normal ’”’ displacement, as understood in this 
country, includes about half the amount of fuel 
normally carried. Actually, therefore, a standard 
displacement of 35,000 tons is equivalent to a 
normal displacement of about 38,000 tons—that is, 
11,500 more than the Renown and only 3200 tons 
less than the Hood. The ships named are designed 
for 31 knots, but future battle-cruisers need not of 
necessity have this very high speed. Ships of 
28 or 29 knots would probably answer all require- 
ments, seeing that post-Treaty battleships are 
never likely to exceed 23 knots. When we con- 
sider that the Queen Elizabeth, a well-protected 
ship mounting eight 15in. guns, with a speed of 
25 knots, has a normal displacement of 27,500 tons, 

it is evident that with an additional 10,500 tons to 
dispose of, it would not be hard to design a ship 
with an armament at least as heavy, protection 
equally good, and a speed of 29 knots. We would 
go so far as to predict that on a displacement of 
38,000 tons it would be possible to mount nine 
l5in. 45-calibre guns—as against the 42-calibre 
guns in Queen Elizabeth—to increase the pro- 
tection to vitals, and to attain with ease a speed of 
29 knots.. This we believe to be a conservative 
estimate of what. our constructors could accom- 
plish if it were decided to resume the building of 
hattle-cruisers The notion that 16in. guns, as sanc- 
tioned by the Treaty, are a sine qua non in all new 
capital ships, we hold to be fallacious. A new high- 

velocity gun of the well-tried 15in. calibre would 
satisfy all reasonable demands as to range, precision 
and destructive power. It is unnecessary to recall 
what happened at Jutland, when the German 
Fleet, mounting nothing larger than 12in. guns, 
contrived to make excellent practice against 
opposing ships armed with 13.5in. and even L5in. 
weapons. If, however, the 16in. calibre is regarded 
as indispensable, it would still be practicable to 
mount this gun in a post-Treaty ship of very high 








world which is likely to be of interest to engineers. 





tages of great speed need not be laboured. To the 





speed by reducing the number of pieces to six. 
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Such a design was worked out by Sir George 
Thurston in “ Brassey’s Annual” for 1923. This 
ship, with a legend—British—displacement of 
36,000 tons, was to have 30 knots speed, vertical 
armour of 13in. to I4in., and a main battery of 
six l6in. 45-calibre guns. We consider, however, 
that nine guns of l5in. would be preferable for 
tactical purposes, since the long ranges at which 
future actions are likely to be fought will render 
volume of fire a factor of cardinal importance. We 
are also of opinion that a 15in. 45-calibre gun, 
firing the newest type of armour-piercing shell, 
would be sufficiently powerful to overcome the 
armour protection of the strongest battleship now 
afloat or capable of being built under Treaty 
restrictions. 

We repeat our conviction, which we know to be 
shared by a great many naval officers, that the 
peculiar necessities of Empire defence render im- 
perative the inchusion of high-speed ships in our 
future battle fleet. Such vessels would have an 
advantage that our earlier battle-cruisers did not 
possess, namely, ability to meet battleships on 
comparatively equal terms. In effect, they would 
be swift battleships, a type which has always been 
cherished in the British Navy, and which is now 
needed more than ever in view of the strategical 
problems of the post-war era. It is worthy of 
remark that the Germans, who shared with us the 
experience of Jutland, continued after the lessons 
of that action had been pondered over to design 
battle-cruisers which differed from battleships in 
the weight of their armament. Thus the Ersatz 
Freya and the Prinz Eitel Friedrich, laid down in 
1917, were each to have mounted eight l4in. guns, 
whereas coeval German battleships were provided 
with the like number of 15in. guns. 


Converting Plant. 


THE letters on motor converters versus rotary 
converters recently published in our correspond- 
ence columns open up an old controversy in which 
well-known electrical designers originally took part. 
On account of the difficulties of getting early 
rotaries to run satisfactorily with fifty-cycle current 
the motor converter was evolved, and although it 
met with a hostile reception from certain elec- 
trical manufacturers, it made appreciable headway. 
The renewed discussion on the relative merits of 
the two machines is really nothing more than a 
repetition of the controversy which raged nearly 
twenty years ago. Before the advent of the motor 
converter there were but two types of converters 
—the low-efficiency motor generator and the rotary 
converter. Mr. La Cour’s motor converter, com- 
posed of two machines mechanically and electric- 
ally connected, ran much more satisfactorily than 
the 50-cycle rotaries, which, nevertheless, had and 
still have a slightly better efficiency. While the 
motor generator transforms all the electrical power 
supplied to it into mechanical power and then 
back again into electricity, the motor converter 
transforms part of the power—usually half— 
electrically, and is therefore more efficient than 
the motor generator, although slightly less efficient 
than the rotary converter. One of the advan- 
tages claimed for the motor converter is that the 
direct-current part of the machine usually runs at 
a speed corresponding to half the supply frequency, 
with the result that the reduced number of poles 
for 50-cycle operation gives an increased brush 
spacing, and there is little risk of flashing occurring 
between brushes of opposite polarity. But since 
the time when it became possible to construct 
converter commutators for high peripheral speeds, 
many eminently well-behaved 50-cycle rotaries 
have been built, and it can no longer be said, or at 
any rate be proved, that this type of converter is 
only suitable for 25-cycle supplies. Certain elec- 
trical firms that have recently taken up the manu- 
facture of motor converters have increased the speed 
to a comparatively high value, so as to produce 
machines that occupy a small amount of space for 
a given output. 

Rotary converters have always been favoured 
in the United States, where much 25-cycle generat- 
ing plant has been put into service. Similarly, in 
this country the adoption of 25-cycle current was 
brought about in no small measure by the fact 
that the early rotaries would not run well with 
50-eycle current, and if the motor converter had 
been introduced earlier, the problem of standardis- 
ing frequency would now be a relatively simple one. 
The motor converter still remains a thoroughly 
good machine, but several of its original outstand- 
ing advantages have undoubtedly almost com- 
pletely disappeared. In a series of articles on 
‘Modern Converting Plant,” published in THE 





ENGINEER in 1923, we referred to the fact that 
certain old arguments in favour of motor con- 
verters were no longer very weighty. A great 
point was originally made of the ease with which 
motor converters could be put into operation, but 
with the introduction of the self-synchronising 
rotary this advantage practically vanished. The 
possibility of supplying the three-phase current at 
a pressure of 11,000 volts directly to the stator 
windings has undoubtedly often led engineers to 
use motor converters, but pressures are steadily 
rising, and it may happen that in the future 
transformers will very often be required in any case. 
We hold no brief for any particular type of con- 
verting plant. In fact, we should like to see most 
of it abolished. If the Electricity Commissioners or 
some other competent body would get together 
statistics showing the amount of money invested 
in converting machinery in this country, and the 
total annual loss involved, it is not unlikely that 
some attempt would be made to curtail its use in 
the future. Rather than discuss the merits and de- 
merits of two admittedly good types of converters, 
it would be more profitable, we think, to consider 
what can be done to get rid of some of the plant that 
is already in existence. In certain parts of London 
and elsewhere there are supply undertakings which 
use converters of the most uneconomical kind, 
namely, motor generators. These machines have, of 
course, certain inherent advantages, such as com- 
plete electrical separation of the alternating and 
direct-current sides, power factor correcting pro- 
perties, and wide direct-current voltage regulation ; 
but it is doubtful if their existence can now always 
be justified. A great deal is said and written in 
these days about raising the efficiencies of generat- 
ing stations, yet outside losses and operating ex- 
penses apparently do not matter. In a paper read 
some years ago on the London County Council 
tramways, Mr. Rider gave the annual efficiency— 
i.e., the ratio of output units to input units—of 
the synchronous motor generator sub-stations as 
73.5 per cent., and that of the induction motor 
generator sub-stations as 82.1 per cent. The 
Government is about to launch a scheme for the 
standardisation of frequency and to give financial 
aid for its realisation, but in our opinion there are 
also other ways in which the State might 
assist the electricity supply industry. Direct 
current has become too firmly rooted to be abolished 
altogether. Rather than perpetuate direct-current 
distribution, however, it is well to consider whether 
it is not worth while superimposing an alternating- 
current system, or to change-over the system 
altogether. In view of the very heavy domestic 
and other loads that are expected, the in- 
advisability of continuing to connect all con- 
sumers to the direct-current network is pretty 
evident. At Birmingham, power consumers with 
motors rated as low as 30 horse-power are now con- 
nected to the 5000-volt three-phase system. 
The continued practice of feeding into an existing 
low-tension network through manually or auto- 
matically controlled sub-stations for the purpose of 
improving the voltage and assisting overloaded 
feeders is a scheme with which we have little 
sympathy. Not a few central station engineers, we 
fancy, would like to see the last of their direct- 
current distribution systems ; many, in fact, are 
far more interested in relieving their direct-current 
feeders of load than they are in the task of changing 
frequency. 

Manufacturers have got to face the fact that 
sooner or later converting machinery will, to a 
large extent, go out of fashion. Apart altogether 
from changes to alternating-current distribution, 
the rectifier will, in our opinion, eventually become 
a very keen competitor of all revolving converters. 
It is a great advantage, especially in these days of 
costly labour, to be able to use a static piece of 
apparatus in place of a machine. We are not 
unmindful of the fact that converting machinery 
can be made to look after itself—to start up and 
shut down, &c., on its own accord—but only with 
the help of a good deal of complicated and expen- 
sive apparatus. The mercury vapour rectifier 
lends itself more readily to automatic control. 
Some twenty years ago a distinguished foreign 
electrical engineer, M. Leblanc, made the state- 
ment that so far as epoch-making inventions 
were concerned, the electro-magnetic principle 
was played out, and that attention must be 
paid to the vacuum tube. Since that time 
there has been considerable progress in the 
development of static converting plant, which, 
however, is not nearly so cheap as might be 
imagined. If the manufacturers could reduce the 
price they would undoubtedly secure a very sub- 
stantial market for their apparatus. Rectifiers 





have, of course, certain disadvantages. When they 
are used for traction purposes, for example, regene- 
ration is out of the question, but up to the present 
regeneration has not aroused much enthusiasm 
in this country. Far-seeing engineers prophesy 
that the valve will eventually play a great part in 
electrical engineering. Dr. Hull, of America, is 
reported to have said that the valve will eventuall, 
be installed on electric locomotives, either for 
rectifying high voltage alternating current or for 
changing high-pressure direct-current collected 
from the overhead line into alternating current, 
which might have its frequency varied to give 
different speeds. The same authority has shown 
how it might be possible with the aid of twelve 
magnetron valves of quite moderate dimensions to 
transform 60,000 kilowatts at a direct-current 
pressure of 100,000 volts, into single-phase alter 
nating current at any desired voltage, with an 
efficiency of 96 per cent. This and other proposals 
may or may not take a long time to materialise 
but the fact remains that such schemes are 


within the range of possibility, and our manu- 
facturers would be well advised to bear in mind that 
converting macthiines of all types will in all pro- 
bability eventually give place to static apparatusy 
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Brassey's Naval and Shipping Annual, 1926. Edited 
by Sir ALeEx. RIcHARDSON and ARCHIBALD Hurp. 
Wm. Clowes and Sons. 25s. net. 

THE influence of the Washington Treaty on inter- 
national naval policies, and the effect of the rivalry 
between oil and steam engines on the economy ot 
merchant shipping, furnish the twin themes to which 
the new edition of this famous annual is chiefly 
devoted. The Editors have been fortunate in secur- 
ing a series of authoritative papers on these and co- 
related topics of interest to the maritime world. Com- 
mander C. N. Robinson, R.N., surveys with his cus- 
tomary breadth of knowledge the progress of the 
Imperial naval forces during the past twelve months. 
Owing to the official policy of secrecy now in force, 
he is unable to offer any further particulars of new 
construction. He notes, however, that the adoption 
of higher steam pressures for the Parsons’ marine 
turbine; with a consequent reduction in fuel con- 
sumption and engine-room weights, may simplify 
the problem of employing to best advantage the 
35,000 tons of displacement to which future capital 
ships are limited by the Washington covenant. This 
year, for the first time, foreign naval progress is dix 
cussed by the same capable pen. The trend of 
American policy is clearly indicated by excerpts from 
recent official reports, and the Hawaiian manceuvres 
of last summer are briefly described. Japanese 
activity in naval construction is revealed in tabular 
form ; it is directed mainly to the creation of a large 
fleet of cruisers and other light craft. Developments 
in France, Italy, and the lesser naval States also 
receive attention. In their examination of com- 
parative strength, the Editors remark upon the 
smaller cruising fleets which are now in service or 
under construction, as compared with the pre-war 
establishments. Wastage due to obsolescence is being 
only partially made good, except in the case of Japan, 
who is replacing ship for ship. 

Lord Jellicoe has a weighty chapter on Imperial 
naval policy, in which, after revealing the dependence 
of the British Commonwealth on ocean trade and 
dwelling on the urgent need of adequate naval pro- 
tection, he submits a well considered scheme for 
distributing the financial burden of defence more 
equably than at present. In view of the Admiral’s 
experience and the personal esteem in which he is 
held by our kinsmen overseas, his appeal can scarcely 
fail to make an impression in the Dominions. Sir 
George Thurston breaks new ground this year with a 
proposal to amalgamate the battleship and aircraft- 
carrier in one type of ship, capable of performing 
the functions of each. This could be done, he thinks, 
without infringing the terms of the Treaty. Such 
a ship is suggested as a more profitable investment 
for a minor Naval Power than a conventional battle- 
ship. His design is for a vessel of 28,000 tons, 750ft. 
long by 88ft., with a sea speed of 26} knots. She 
would be armed with six 16in. guns in triple turrets 
at the bow, and ten 4.7in. A.A. guns. Ample deck 
space would be left free for the departure and landing 
of thirty aeroplanes, stowage and maintenance facili- 
ties for this contingent of aircraft being allowed for 
in the design. Boiler smoke would be discharged 
overside through water-swept horizontal ducts. Pro- 
vision is made for reasonable protection above and 
below the surface. If nine 12in. guns were sub- 
stituted for the six heavier pieces, the displacement 
could be reduced. This paper is of great technical 
interest, and will certainly provoke discussion in 
naval circles here and elsewhere. 

In a chapter on Washington Conference results, 
Admiral Niblack, U.S.N., discusses very frankly the 
naval aims of the great Powers, and has much of 
interest to say about recent improvements in ship 














Dec. 18, 19256 


THE ENGINEER 


673 








design, gunnery and aviation. The conclusion he 
comes to is that gunfire remains the determining 
factor in sea warfare, despite the admitted potency 
of submarines and aircraft. A contrary opinion is 
aivaneed by Commandante V. de Feo, of the Italian 
Navy, who proclaims the supremacy of the submarine, 
but is not satisfied with existing designs. He thinks 
it is feasible, by resorting tu a shorter pressure hull, 
so to improve the metacentric height as to enable 
far heavier weights to be carried on a given displace- 
ment. A 3000-ton boat built on this system would, 
it is claimed, be able to mount four 8in. guns. 

In the Merchant Shipping Section, which occupies 
half the book, the position of the world’s commercial 
fleets is examined, as in previous editions, by the 
Chief Ship Surveyor of Lloyd’s Register. Sir Westcott 
Abell finds the outlook far from encouraging. There 
is a marked excess of shipping over present require- 
ments, and no prospect of an increased demand for 
transport that would absorb this surplus. A drastic 
pruning of unwanted tonnage is required to restore 
the shipping trade to a condition of health and effi- 
ciency. Mr. James Richardson deals again with 
marine engineering. He shows that this year, for 
the first time, the gross tonnage of motor ships build- 
ing definitely exceeds that of the steamers under 
construction, though in Great Britain the percentage 
of motor tonnage is far below the figure for other 
countries. Both in this article and in one by Mr. 
(. Maughan, the important question of motor ship 
operating costs is ventilated. 

Other timely and informative articles have been 
brought tegether in the Mercantile Section. The 
usual plans and profiles of men-of-war and merchant- 
men, official documents relating to naval matters, 
and copious appendices round off a volume which 
no one who desires to keep abreast of naval and 
maritime affairs in general can afford to be without. 
The illustrations this year are of singular merit, while 
a detachable large-scale chart of the world, showing 
the principal routes of navigation, constitutes a new 


are paramount. Another grotesque vessel is the 
cruiser Yubari, in which an attempt has been made to 
combine heavy armament and great speed on a dis- 
placement of only 3000 tons. Excellent views of the 
aircraft carrier Hosho have at length been secured. 
All the other navies, great and small, receive adequate 
treatment, for it is a sound tradition of “ Jane ” that 
the minor fleets shall be given the same proportionate 
attention as the more imposing armadas of the major 
Powers. Recognition silhouttes of a new type have 
been tentatively introduced this year, and, if generally 
approved, will gradually replace the block profiles 
which have done duty up to now. In our opinion, the 
new drawings are a distinct improvement ; they bring 
out small points of detail that a black silhouette 
cannot show, but which are of value in assisting the 
identification of individual ships whether at long or 
short range. The new edition of “ Fighting Ships ” 
is admirable for the number and quality of the illus- 
trations, the reliability of the ships’ data, and its 
general make-up, all of which reflect great credit on 
the editorial staff. 


BOOKS RECEIVED. 


Turbines Hydrauliques. By A. Rateau, D. Eydoux and 
M. Gariel. Paris: J. B. Bailliére et Fils, 19, Rue Haute- 
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Volatile Solvents and Thinners. By Noél Heaton. Lon- 
don : Ernest Benn, Ltd., 8, Bouverie-street, E.C. 4. Price 
15s. net. 

The Mechanical World Year Book, 1926. London: 
Emmott and Co., Ltd., 20, Bedford-street, W.C. 2. Price 
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L. A. Ott. Munich: Richard Pflaum. 





and valuable feature. 


Janes Fighting Ships, 1925. Edited by Oscar 
ParkKES and F. E., McMurtriz. Sampson Low. | 
42s. net. 

Ar the present time there are something like 3000 

men-of-war and naval auxiliaries in service under 


various flags, and with few exceptions they are illus- | don : 


trated and described in the 1925 edition of *‘ Fighting 
Ships.” Not without reason, therefore, do the 


publishers introduce the volume as “the only com- Sir Isaac Pitman and Sons, Ltd., Parker-street, Kingsway, 


plete and authentic encyclopedia of all the navies of 
the world.”” To keep a periodical of this kind reason- 
ably up to date demands unremitting vigilance and 
constant labour on the part of the editors. This vear, 
as previously, they have performed their arduous 
task with signal success. 
from the capricious dictates of fashion. In the course 
of her relatively brief career the modern man-of-war 


may assume half-a-dozen different guises. Her funnels Lutter. 
W. 57. Price 28 marks net. 


and masts may be raised or abbreviated or suppressed 
altogether, her gun positions be transposed, or her 


entire appearance be altered by thorough recon-| H.R. Wood. London : Ernest Benn, Ltd, 8, Bouverie- 
street, E.C.4. Price 21s. net. 


struction. It follows, therefore, that a photograph 
of the ship taken last year might convey a totally 


misleading impression of her aspect to-day. This is} mann. London: Chapman and Hall, Ltd., 11, Henrietta- 
- street, W.C. 2. 


literally true in the case of many existing warships, 
and it serves to explain the peculiar difficulties which 


beset the compilation of an Annual which aspires to London : 
court, E.C, 4. 


give an accurate view of every combatant ship afloat. 
In the present edition fewer changes are observable 
in the British section than in the pages devoted to 
foreign fleets. 


Unofficial plans of the “‘ Nelson”’ class and the 


minelayer Adventure are inserted, but are not claimed | L. H. Duschak. Washington : 
Office, D.C., U.S.A. 


as authentic. Completed ships are illustrated for 
the most part by the help of photographs taken during 


the current year, both their broadside and end-on | Lee. London : Sir Isaac Pitman and Sons, Ltd., Parker- 
street, Kingsway, W.C. 2. 


appearance being shown. Two magnificent views of 
the Hood and the Repulse deserve special mention. 


Aircraft carriers now take up a great deal of space, | Sir Robert A. Hadfield. 
Ltd., 11, Henrietta-street, W.C. 2. 


the latest vessels of this type being the rebuilt 
Furious, which the uninitiated might well mistake for 
& modern version of Noah’s Ark. 
cruisers illustrated are the Effingham and Emerald. 
The Enterprise, a sister ship to the last-named, will 
differ from her consort by having the forward 6in. 
guns twin mounted in a closed turret. Destroyers 
and submarines are carefully classified, and there are 
two striking views of the monster X 4. 

Delays in the French building programme are 
responsible for the omission of engravings of the new 
ships which our cross-Channel neighbours are con- 
structing in such large numbers ; but a launch view 
of the big destroyer Bourrasque is included, and there 
are revised plans of the 8000 and 10,000-ton cruisers. 
The German Navy section has been entirely re- 
illustrated. Most of its units have undergone exten- 


€ 


displayed for the first time. The Italian section has 
also been brought pictorially up to date. Some 


as four years ago, has already been reconstructed, 


and her outline entirely altered by the odd curva- Field Principles ; Vol. U1., Oil Field Practice. By A. 
ture of the first funnel, which is now set well back from Beeby Thom oat. Landen ‘ 
the bridge. Aesthetically it is a change for the worse, | Stationers’ 
£6 6s. the pair. 


but in modern warship practice the claims of utility 
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Huitidéme année, deuxiéme série. 
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Pauses. By S. Wyatt and J. A. Fraser. London: His 
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sive modification, their new appearance now being| wos price 2s. 6d. net , 


wee etalon: “ae Sey oe Refrigeration. Two volumes. 
ery unconventiona. om t are depicted in the Japanese Offices of the Fourth International Congress of Refrigera- 
pages. The battleship Mutsu, completed as recently | tion, 22, Basinghall-street, E.C. 2. 
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Obituary. 





WILLIAM MYERS. 


THe death occurred very suddenly on Monday 
last of Professor William Myers, M.Sc. Tech., of the 
Manchester College of Technology. Professor Myers 
was formerly and for many years Director of Weaving 
in the College, having joined the staff in 1892, and 
was recently appointed to the Chair of Textile Tech- 
nology, in succession to Professor F. P. Slater, who 
resigned. Professor Myers was very widely known 
and highly respected in the textile world. He had a 
long experience of the teaching of textile subjects, 
for prior to going to Manchester he held appoint- 
ments at the Bolton and Darwen technical schools. 
Before taking up the teaching profession he had a 
varied and practical experience in the Lancashire 
textile industry. 

To Professor Myers can be attributed very largely 
the responsibility for the development of the textile 
department in this College, which has been freely 
copied by other educational authorities. His intimate 
knowledge of the industry and of the mechanical 
equipment which this involves brought him into close 
contact with textile engineers. He was also a director 
of the Bolton Foundry Company, and played a very 
prominent part in the formation of the Society of 
Textile Industries. There was something exceptional 
in the sympathetic understanding of the needs of his 
students which fitted him for the teaching profession. 
He had a frank and genial personality, which made 
him persona grata with everybody with whom he 
came into contact. He was the author of works on 
Textile Testing and Costing, and a City and Guilds 
Medallist in Cotton Weaving and Woollen and 
Worsted Manufacture. 








SIXTY YEARS AGO. 


Way do agricultural implement makers bedeck their 
products with colours which for brilliance and contrast 
are unmatched in the whole field of engineering? The 
question is as apposite to the practice of the present day 
as it was when, sixty years ago, we sought to answer it in 
our issue of December 15th, 1865. We had been to the 
Smithfield Club Show at Islington, and had come away 
disappointed with the exhibits. In their glossy highly- 
coloured coats the machines, engines and implements 
looked well, and, in many cases, deserved to rank as works 
of high art. But we felt that for all the novelty displayed 
the Show might well have been that of 1864 after a year's 
sojourn in the Agricultural Hall under lock and key. As 
for the paint, we expressed the view that the agricultural 
mind was perhaps sufficiently uneducated to be led away 
by the pleasures of the eye, and we had no doubt that 
many sales were effected by the judicious use of colour 
laid on with the intention of producing a pictorial effect. 
Yet vermillion and mud were inimical to each other. 
Lovely greens and brilliant varnish would not last long 
on a clay headland. We earnestly besought manu- 
facturers to exhibit their products unpainted and unlagged, 
just, in fact, in the form in which they left the erecting 
shop. Were such a course followed it would be possible 
to judge of the merits or demerits of workmanship and 
to give a word of approval that would be really valuable. 
As things were, excellence of workmanship other than 
that of the painter and decorator went for very little. 
Without the paint the farmers might be as much in the 
dark as with it, but the judges, by whose awards the farmers 
were largely influenced, would be placed in a position 
to know all about the machinery on which they were 
expected to report. A few special prizes awarded for 
workmanship and material would go far to redeem the 
agricultural engineer from the thraldom of the paint brush, 
under which he was rapidly subsiding without a murmur. 
To-day the mechanical education of the farmer has pro- 
ceeded so far that we can no longer believe that he is 
primarily impressed by outward appearances in the 
machines which he buys. Yet the implement maker is 
as strongly addicted to the use of brilliant paint as ever 
he was. Whatever was true in 1865 we cannot bring 
ourselves to the view that the paint is applied to hide 
defects. We prefer to seek an explanation of the con 
tinuance of the practice in the force of tradition, a tradition 
broken during the war but resumed at the earliest possible 
moment after it was over. 








Qurre a considerable amount of mineral traffic is still 
hauled by gravitational inclines on the North-Eastern 
section of the London and North-Eastern Railway, and 
in order to carry the *‘ timber dog *’ that keeps the cables 
in position on curves, the wagons have been fitted with 
what are known as hanging buffers. The latter also served 
as buffers for the chaldron wagons, but the latter are now 
obsolete. .The hanging buffers could therefore be dis- 
pensed with were the necessity for the timber dog removed. 
The only apparent way to do that would be the expensive 
one of straightening the curves. It is stated in the current 
issue of the North-Eastern and Scottish Magazine that, to 
meet this difficulty, the company will require to spend 
several thousand pounds in straightening the curves on 
these inclines, unless some inventive mind can produce 
some cheaper alternative for meeting the difficulty. It 
is understood that the company is prepared to offer as 
a reward £100 for any satisfactory alternative invention 
put forward and adopted which will have the effect of 
saving the outlay on the alteration of the permanent way 
Suggestions, with full particulars, should, it is stated, be 
forwarded to the divisional general manager, North- 
Eastern Area, L.N.E.R., York. 
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New Boiler Equipment at the Hell 
Gate Power Station, New York. 
By JOHN B, C. KERSHAW, F.I.C. , 


Some remarkable figures have been published recently 
of the performance of the boilers and stokers at the Hell 
Gate Super-power Station, New York. They are of con- 
siderable interest to engineers in this country, for they 
indicate that mechanical stoker equipment of the latest 
design, when combined with modern furnace construction, 
can produce results equal to those obtained with coal dust 
firing. Stated briefly, the official tests at Hell Gate for 
two runs with the new equipment, lasting twenty-five 
and twenty-eight hours respectively, showed overall 
efficiencies for the boilers, superheaters and economisers 
of 89.6 per cent. and 92.7 per cent., and only .4 per cent. 
of unconsumed fuel was present in the discharged ash. 
These tests were carried out with slack, containing an 
average of 3.17 per cent. moisture and 7.1 per cent. ash, 
with 18 per cent. to 20 per cent. of volatile matter, and 
testing 14,135 B.Th.U. as fired. 

The significance of these figures lies in the fact that they 
prove that efficiencies of 90 per cent. and over are obtain- 
able with mechanical stokers and ordinary slack or coal, 
without any previous drying or grinding. These latest 
published official tests will now have to be used in all future 
comparisons of the efficiency of systems of firing. 

As no detailed description of the plant and equipment of 
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the Hell Gate station has appeared hitherto in Tar Enct- 
NEER, & general description of the station, with all the 
details that are available relating to the stokers and 
furnace design is given below, since it is these features 
which have enabled these remarkably high efficiencies 
to be attained. 

The station is situated close to Hell Gate Bridge on the 
Bronx shore of the East River, New York. Work was only 
started on the superstructure in February, 192] ; but the 
erection of the station and its equipment was carried out 
so expeditiously that nine months later the first unit was 
already running, and by February, 1923, a monthly out- 
put of 40,000,000 kilowatt-hours had been attained. A 
bird’s-eye view of the station, taken from an aeroplane 
during the present year, is shown in Fig. 1, page 670. The 
system of grouping adopted for the boiler and generator 
houses divides the plant into four groups of 75,000 kilo- 
watts, or 100,000 kilowatts capacity. This plan simplifies 
considerably the lay-out of the steam pipes and air ducts 
and leads to considerable economies both in capital and 
running expenses. Each group consists of six boilers served 
by a separate smoke stack, and of two turbo-generators 
of 35,000, 40,000, or 50,000 kilowatts capacity. The ulti- 
mate capacity of the station when completed will be 
335,000 kilowatts generated by eight turbines and twenty- 
four boilers. Five of the turbines and fifteen boilers are 
now in operation, so that it is probable the station will be 
finally completed in 1926 or 1927. 

The boilers—see Fig. 5 —are of the Springfield cross-drum 
sectional water-tube type and are run under normal con- 
ditions at 275 lb. steam pressure. The total temperature 
of the steam after superheating is 607 deg. Fah., which is 
equal to 180 deg. of superheat. The twelve boilers first 


installod were twenty tubes high, with a superheater 
placed in an interdeck position. There were consequently 
only six rows of tubes between the superheater and the 
furnace. Each of these boilers possessed 18,900 square 
feet of evaporating surface and 2135 square feet of super- 
heating surface, and in order to avoid the use of econo- 
misers the tubes were arranged in banks fifty-four wide 
and twenty high. The lowest bank of tubes was 16ft. 
from the floor at one end and 21ft. at the other. Foreed 
draught ducts ran along both sides of each row of boilers 
and were connected to a single large duct running the 
whole length of the boiler-house” The boilers were fired 
from both sides by fourteen retort underfeed stokers of 
the Taylor type. Each of these stokers was provided 
with seventeen tuyeres along the retort length, and a 
double-roll rotary ash discharge was placed in the angle 
formed by the dump plates between the two stokers. 
The furnace width from side wall to side wall was 24ft. 9in., 
and the depth between the two end walls was 19ft. The 
combustion space of the boiler was about 8000 cubic feet, 
which gives a ratio of 0.42 to 1 in relation to the heating 
surface of the boiler. 

Three new boilers were erected to provide steam for a 
new 40,000-kilowatt generator about a year ago. They 
differ from the original boilers, both in the design and 
arrangement of the furnaces and in the plans for baffling 
and superheating. The side walls of the new furnaces 
consist of water tubes arranged vertically, with welded 
fins filling the spaces between, the lower part of the tubes 
being covered with fire-clay tiles for a short distance 
above the stoker mechanism. A paper upon this form of 


construction was read by H. D. Savage before the American 
Society of Mechanical Engineers on January I4th, 1925. 
An abstract of this paper appeared in the issue of THe 
ENGINEER for July 31st, 1925, so that it is unnecessary 
to describe the water-cooled furnace construction more 
fully in this article. Figs. 3 and 4 show the difference, 
however, between the old and new types of boiler setting 
and furnace construction at the Hell Gate station. 

The new design of the Taylor stoker is illustrated in 
Figs. 4 and 6. Its main features are the more exact feed- 
ing throughout every portion of the retort and the more 
effective self-cleaning of every portion of the fuel bed. 
This leads to the possibility of much higher fuel burning 
rates per unit of furnace area, and in recent tests during 
an eleven-hour run an average rating-of 460 per cent. was 
attained, with a maximum of 603 per cent. during a shorter 
period. Outside the furnace the stoker has been radically 
strengthened both in its stationary and in its moving 
parts, and the drive is of an entirely new type, which is 
stated to be more efficient than the older one and less 
costly in repairs and maintenance. The new stokers are 
the same width and are provided with fourteen retorts 
as before, but only one stoker, thirty-three tuyeres in 
length, is provided for each boiler, in place of the two with 


seventeen tuyeres each, and the depth between the furnace | 


end walls is reduced to 15ft. 6in. in place of the 19ft. of 
the earlier design. 

The stokers are operated by low-pressure forced draught 
and the furnace pressure is controlled by a balanced 
draught equipment, which automaticaly reduces the speed 
of the induced draught fans accordng to the requirements 
of the fuel bed. 


The three chimney stacks shown in the aerial view of the 


station in Fig. 1 carry off the waste gases from each group 
of six boilers and rise to a height of 258ft. above the firing 
floor. They have an internal diameter of 21ft. and are 
provided just below the breeching with a cinder-catching 
chamber, in which the gases are deflected by a baffle as 
they rise and deposit the larger particles of ash and cinders 
in a tank of water. Each group of six boilers is equipped 
with four forced draught and with one induced draught 
fans, these fans being driven by brush-shifting G.E.C, 
200 horse-power direct connected motors. The fans havd 
capacities of 120,000 cubic feet and 140,000 cubic foet 
of air per minute at 6in. or Jin. pressure. 

The clinker and ash are removed by an hydraulic sluicing 
system as they pass through double-roll clinker grinders, 
They fall into an inclined smooth-tiled concrete trough 
which runs under each group of boilers, and are carried 
away by the constantly flowing stream of water. The csi. 
charge trough from each six boilers is connected to a main 
discharge trough lined as before with smooth tiles, which 
carries the ash and clinker into a concrete-lined pit situated 
on the East River side of the power-house. From this pit 
the ashes and clinker are removed periodically by a clam. 
shell perforated bucket operated by a gantry crane and 
are discharged into barges or motor trucks. The capacity 
of this ash sluicing system, when the station is finally 
completed, will be 25 tons per hour, and the water fequire: 
will be supplied by six centrifugal pumps driven by six 
125 horse-power squirrel-cage motors. The water require«| 
will amount to 5000 gallons per minute and will be obtained 
from the East River. 

Two turbo-generators, as already stated, are connected 
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FIGS.3 AND 4-OLD AND NEW TYPES OF BOILER SETTING 


to each group of six boilers and form one unit of the station 
equipment. The two earlier groups were made up of one 
35,000-kilowatt, 25-cycle, G.E.C. Curtis type horizontal 
single-cylinder turbine running at 1500 revolutions pe 
minute, and one 40,000-kilowatt, 60-cycle, Westinghouse 
semi-double-flow, Parsons type tandem turbine, running 
at 1200 revolutions per minute and operating under the 
same steam pressure and vacuum as the Curtis machine. 
The guaranteed steam consumption for these turbines was 
as follows : 


Parsons turbines. 
Output in Lb. per 

K.W. K.W. hour. 
11-15 
10-75 
10- 
10- 
10- 


Curtis turbines. 
Output in Lb. per 
h.W. K.W. hour. 
10-85 
10-30 
10-65 


15,000 
20,000 
28,000 
35,000 
40,000 


oOo 
40 
65 
90 


The turbines in the two first groups are bled at two 
points, namely, at 6} lb. absolute pressure and at a little 
above atmospheric pressure, in order to provide the steam 
for the closed heaters and also steam for the open heaters, 

| when required. Each main unit is also provided with a 
self-contained oil system, consisting of pumps, oil filters 
and oil coolers, and the heat of the cooling water from this 
system is recovered for the boiler feed. This feed water is 
therefore heated successively by (1) steam bled from the 

| main turbines at 6} lb. absolute pressure, (2) hot water 
| from the oil coolers and from the air ejector condensers, 
| (3) condensate from the gland packings, (4) exhaust steam 
| from the house turbine. 

The temperature of the feed is maintained at 210 deg. 
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FIG. 5 MAIN FIRING AISLE OF THE SPRINGFIELD BOILERS 


Fah. by varying the auxiliary load carried by the house 
turbine. 

Each main unit exhausts to a 50,000 square feet surface 
condenser, the Westinghouse turbine being connected to 
a Westinghouse condenser, and the Curtis turbine to a 
Worthington Moulded rubber expansion 
joints, elliptical in shape and jin. thickness, are used for 
the Westinghouse condenser, the end of these moulded 
rubber connections being beaded and fitted on with clamps 
to the turbine and condenser in order to make a tight joint. 
lhe G.E.C. Curtis turbine, on the other hand, is connected 
rigidly to the Worthington condenser, which is supported 
on springs, in order to take up the expansion. The 
Westinghouse and Worthington condensers are provided 
each with 10,050 lin. tubes, 19ft. in length, and No. 18 
b.W.S. Admiralty mixture. The water boxes are divided 
vertically in order to facilitate cleaning and repairs, and 
a pump delivering 35,000 gallons per minute provides 
water for the condenser. All 
piping is connected to the condensers by rubber expansion 

ints, and any salt water leakege into the condensate 
s detected by an electrical method, a low-range ammeter 
being used to show any increase in electrical conductivity 
which follows from this cause. The cooling water for the 
ondensers is drawn from the East River through two 
4in. pipes and is discharged again into a tunnel running 
parellel with the river bank through two pipes of the same 
size. When the equipment of the station is completed the 
cooling water required will arnount to 800,000,000 gallons 
per day, or more than the total daily requirements of the 
whole city of New York. 

Details of the new turbo-generators and auxiliary equip 
ment for the No. 3 unit are not yet available, but Fiz. 2 
is reproduced from a photograph of the 50,000-kilowatt 
Westinghouse Parsons type machine 
which has recently been put into operation. 

In conclusion, the details of the two tests referred to in 
the mtroduction of this article may be given here. 


condenser. 


erculating each side of 


cross compound 


General, 


Boiler heating surface, including area of side 
wall, tubes and fins exposed to furnace 

Superheater surface 

heononuser surface 

Grate surface .. 

Furnace volume 


15,900 sq. ft. 
7,430 sq. ft. 
13,824 sq. ft. 

378 sq. ft. 
#,000 cu. ft. 


Maximum 
Test Fest rating 
No, 3 No. 5 test. 
uration of tests, hours 25 28 i 
Coal fired per hour as re 
ceived, Hb. 7,633 8.133 
\ctual water « vaporat dl per 
hour, Ib. . wo 87.750 88,221 265,000 
L-quiv. water evaporated per 
hour, boiler and super 
heater, Ib 93,278 99,355 289,000 


Lquiv, water evaporated per 


hour, boiler, superheater, 


and economiser, Ib 103,800 106,003 wS8.275 
Quality of saturated steam, 

per cent. . . 98-75 98-89 98-10 
Pressure in drum (gauge). Ib. 267 266 280 
Pressure in superheater out 

let, Ib. : ae. ee 263 . shed 244 


Temperatures. 


Deg. Fah. 





Feed water entering economiser 205 165 
Feed waterentering boiler .. 285 267 
Bollerwoom .. «.. «. ‘ 65 

Air for combustion es 58 

Flue gases leaving boiler 455 660 
Flue gases leaving economiser 229 .. 336 
Superheat 26 547 .. 565-3 563 
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FIG. 6 INTERIOR OF BOILER 


STATION, 


Dpranghd 
Inches Inches Jrnche 
Drop through bouer and super 
heater : 0-45 OO $27 
Drop through econotiser 0-21 0-27 2+ iM) 
Total draught loss 0-66 0-77 5-27 
Forced draught pressure in wind- 
box : 1:16. 1-85. . 6-00 
E ficiency and Capacity. 
Horse-power developed by 
boiler and superheater 2703 2879 8390 
Rating developed by boiler 
and superheater, per cent 170 isl 28 
Combined efficiency of 
boiler, superheater, and 
economiser, per cent 89-6 92-7 
ish Analysis 
Per cent Per cent 
Combustible in refuse ‘oo 4-44 
Refuse percentage of coal firod 7°46 7-0 
Heat Lalance 
Hot water Cold water 
test No test No, 5 
Bb. Tht b.Th.t 
Heat per Ib. of dry 
coal 14,626 Th 14.563 hoo 
Heat abs. by water 
and steam in boiler 
and superheater 153-1 83-2 12,322-1 84 
Heat abs. by water in 
PCOTOMISCT 956-0 6-5 1.183-2 8 
Heat loss due to 
moisture in coal 29°74 0-2 3-7 
Heat loss due to water 
from combustion of 
hydrogen 70-9 B°2 116 
Heat loss due to 
momture i air 4 F oo °.5 ” 
Heat loss due to dry 
chimney gases i 739-2 yt 10-4 } 
Heat loss due to ip 
complete combus 
tion of carbon m4 e-3 20-7 0 
Heat loss due to un 
consumed combus 
tible in refuse 62-8 4 2-6 0 
Heat loss due to un- 
consumed hydrogen 
hydro-carbon radia - 
tion and una 
counted for 18-0 1-2 the 0 
100-0 100 
Flue Gas Analysis. 
rest No, 3. Test No, 5. 
Leaving Leaving Leaving Leaving 


boiler. ecconomiser. boiler. cconomiser 
CO,, per cent. 11-69 10-91 .. 13-04 12-01 
O, per cent... 7-52 .. 8-45. 6-25 .. 7°28 
CO, per cent. _ . 8-06 0-04 .. 0-04 0-03 
L.b. of gas per Ib. of coal 17-55 18-78 .. 15-83 17-13 
Per cent. of excess air 60-1 . 71-6 38-4 .. 49-7 
l’roximate Coal Analysis. 
Test No. 3 Test No, 5 
Moisture, per cent : 2-55 3-80 
Volatile matter, per cent 20-00, 18-85 
Fixed carbon, per cent. 70-42 70-19 
Ash, per cent. , 7-03 7°16 
Sulphur oe - 67 77 
Fusion temperature, dey. Fah 2,440 2,450 
As fired, B.Th.U. .. . : 14,261 14,010 
Dry, B.Th.U. oe 14,626 -. 14,563 
Combustible, B.Th,U. 15, 760 15,734 


The fuel consumption _ 








»er kilowatt-hour generated at 
Hell Gate has continuously decreased since the station 
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FURNACE SHOWING TAYLOR STOKER 


was started in 1923. From a monthly average of 1.265 Ib. 
it dropped to 1.18 lb. for the month of June, 1925, 
the engineers of the station are confident that a still lower 
figure will be ultimately obtained. This figure of 1.18 Ib., 
it may be stated, was obtained with a station output of 
$2,200,000 kilowatt-hours, a maximum load of 189,000 
kilowatts, and a thermal efficiency of 20.45 per cent. for 
the whole month. 

The writer's thanks are due to H. W. Leitch, the 
General Superintendent of the Power Plant of the United 
Electric Light and Power Company, of New York, and to 
the Chief Engineer of the American Engineering Company, 
ot Philadelphia, for the photographs and other illustra. 
tions, and for the operating data, used in this article. 
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The Public Works, Roads and 
Transport Exhibition. 


No. 1V.* 
THERE were so many things of interest shown at 
the recent Public Works, Roads and Transport 


Exhibition that we have still to complete our review 
of them, and now do so in what follows. 

The the tar and 
asphalt for road construction has led to the 
duction of many mixers, an important 
constituent part of which is the apparatus in which the 
stone is dried before being mixed with the binding 
material, The majority of the dryers employed are 
of the cylindrical revolving type, several of which 
we have described. An entirely different type was 
exhibited by Mr. Frederick Parker, of Leicester, who 
calls it his continuous-duct “ Glider’ dryer. Briefly 
described, this apparatus rectangular 
casing of steel plate, which contaims a continuous 
duct made up of a series of inclined trays or channels 
arranged one above another in zig-zag fashion, so 
that material fed into the top tray may travel down 
wards from tray to tray, passing as it does so along 
the length of all the trays and being discharged in 
turn from the lower end of an upper tray into the 
top end of the tray immediately below it, until it 
reaches the outlet at the bottom. 

A to-and-fro movement is given to all the trays 
simultaneously, and it is of such a character that the 
material being dried is made to travel gently from end 
to end of the trays. The height through which the 
material has to fall from tray to tray is small, and the 
maker attaches much importance to that fact gnd 
to the “ gliding ’’ motion of the material as it passes 
down the inclines. He points out that if the clean, 
sharp, crystalline surfaces of the broken stone chip- 
pings can be retained while they are being heated, the 
material binds infinitely better with the bitumen 
compound than would otherwise be the case, and he 
claims that his dryer does dry the stone without 
abrasion, very little dust, which may easily be 
separated from the stone, being made. 

At the bottom of the casing is a furnace and at the 


increase in use of bituminous 
intro 


types of 


comprises a 


* No. IIL. appeared December 11th. 
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top there is a belt-driven eduction fan. The heated 
gases from the furnace travel along the same zig-zag 
path as does the materia] being dried, but, of course, 
in the reverse direction. An important feature of 
the machine is that the duct is totally enclosed, so 
that the gases and stone are brought thoroughly into 
contact one with the other. As the stone gets nearer 
and nearer to the exit, so the temperature of the gases 
meeting it becomes higher and higher. As it falls 
from one incline to another it gets automatically 
turned over, with the result that it is uniformly dried. 

The temperature to which the stone is raised can 
be regulated in the following different ways :—(1) 
An adjustable dampér is fitted at the inlet end of the 
duct ; (2) the exit opening is fitted with drop fingers 
by which the cold air may be regulated; (3) the 
speed of oscillation of the duct is controlled by cone 
pulleys, and the ability to vary the rate of progress 
of the material through the dryer gives a definite 
control over the temperature of the material at the 
discharge. 

In addition to the points already mentioned, Mr. 
Parker draws attention to the fact that there are no 
complicated mechanisms to get out of order, and that 
the wear and tear in the machine is confined to the 
bearings, excentric shafts: and pins, which are, we 
understand, fitted with force-feed lubricators, and 
which in any case can be easily and cheaply replaced. 
Coke, coal or oil can be used as fuel, and it is believed 
that no other dryer of similar capacity requires so 
little power to drive it. The apparatus is mounted on 
wheels, so that it is portable, and it can be readily 
incorporated into an asphalt or bituminous macadam 
plant. We gather that these dryers are made to 
give outputs up to 200 tons per working day. 

Of miscellaneous exhibits which caught our eye 
during our inspections, we may mention the following : 

On the stand of W. and J. Glossop, of Hipperholme, 
Halifax, we saw two types of tar or bitumen-spraying 
machines, and a ‘* Powrcleer”’ pipe-cleaning apparatus, 
with sections of pipes both highly encrusted and 
after the encrustation had been removed by the 
apparatus. Bernard Holland and Co., of 17, Victoria- 
street, Westminster, S.W.1, had several portable 
air-compressing plants, among them a mobile plant 
on @ lorry chassis designed to deal with 180 cubic feet 
per minute. The Liner Concrete Machinery Company, 
of Newcastle-on-Tyne, was showing examples of its 
concrete block and stone-moulding machines, with 
which our readers are familiar, and also a “* Liner ” 
patented semi-dry concrete mixing machine. Tomlin- 
son (Marylebone), Ltd., of 3, Finchley-road, St. John’s 
Wood, London, N.W. 8, was displaying three types of 
Morris commercial cars—a 1-ton chassis fitted with a 
tipping body, a 1-ton chassis fitted with a dust-cart 
body, and a chassis adapted as a road sweeper. 
Walker Vehicles, Ltd., of Clare House, Kingsway, 
London, bad on its stand a standard Walker electric 
tractor fitted with a “‘ balance drive.”” The exhibit 
of Wm. Jones, 154-5, Upper Thames-street, London, 
E.C. 4, consisted mainly of light railway equipment 
and contractors’ plant, &c., among which we saw a 
rebuilt and reconditioned 20 horse-power *‘ Simplex ” 
petrol tractor which looked exceedingly serviceable. 
Bitumen and tar-spraying machines were shown by 
the Phoenix Engineering Company, Ltd., of Chard, 
Somerset. 

On the stand of Hadfields, Ltd., of Sheftield, we 
saw, amongst other things, a “ Hecla” disc stone 
crusher, which has been somewhat modified in con- 
struction since is was described in our columns, and 
a 16m. by 5in. granulator. Developments of the 
tamping machine and concrete breaker, which was 
exhibited two years ago by B. Johnson and Son, of 
Wharfedene, Ilkley, Yorks, and which were illustrated 
and described in our issue of February 29th, 1924, 
were shown in operation by the same firm. A par- 
ticularly smart and workmanlike steam wagon was 
by itself on the stand of William Foster and Co., Ltd., 
of Lincoln. It was of from 5 to 6 tons capacity, and 
had a Belpaire fire-box. The wheels were rubber- 
tired, single for the front wheels and twin for the rear. 
As usual there was a reconditioned road roller on the 
stand of John Allen and (Oxford), Ltd., of 
Cowley, Oxford, and very serviceable it looked too. 
Thomas Coleman and Sons, Ltd., of Alfreton-road, 
Derby, were exhibiting various sizes of their patented 
‘Arch ”’ boiler for heating tar, pitch or bitumen, and 
also their “ Flapper’ spraying machine and a new 
type of squeegee spreader. 


Sons 


On the stand of Goodwin, Barsby and Co., Ltd., 
of Leicester, there were, in addition to this firm's 
standard products, such their “Acme ” granu- 
lator, models of a new porteble band conveyor or 
loader, and of the ‘“ Pyrus”’ cylindrical dryer. 
There were several types of bitumen - spraying 
machines on the stand of W. Weeks and Son, includ- 
ing a useful-looking little hand machine, known as 
the No. 4H. Johnston Brothers, of 79, Mark-lane, 
K.C. 3, had their usual imposing exhibit, in its usual 
place, including an example of their 10-ton per hour 
asphalt plant. This plant, so we gathered, has been 
improved by having embodied in it a new drying and 
heating drum, and a new heated mixer. A new 
squeegee attachment has also been added to this firm’s 
bitumen boiler. 

In addition to exhibits of their products specially 
designed for sewers and sewage disposal, Tuke and 
Bell, Ltd., of Lichfield, had on view a general-purposes 
self-propelling vehicle on a “ Morris” 1-ton chassis, 


as 





which was fitted with a two-seated cab with a plate- 
glass wind screen and side doors. This vehicle has a 
capacity of 100 cubic feet for house refuse and of 
41 cubic feet for general purpose haulage work. The 
top portion of the body is readily removable when it is 
not required. The house refuse body is fitted with 
low-loading doors, and sliding steel covers to prevent 
the contents from being blown about during transit. 
It is furnished with the firm’s patented gravity hand- 
operated end-tipping gear, in which the arrangement 
is such that when the body is in its normal position 
it is held rigidly on the chassis, while for tipping it is 
moved to the rear until the point of overbalance is 
reached, when it tips to an angle of 45 deg., but is 
always under control. 

On the stand of H. R. Marsden, Ltd., of Soho 
Foundry, Leeds, there were a l6in. by 9in. Blake- 
Marsden X type lever motion stone breaker and a 
20in. by 5in. granulator, but both appeared to be of 
the firm’s well-known design and to embody no 
particularly novel features. Davey, Paxman and 
Co., Ltd., of Colchester, exhibited one of their latest 
types of NacoPax plants for the preparation of 
material for synthetic asphalt roads. It was prac- 
tically identical with the plant which was illustrated 
and described at considerable length in our issue of 
November 13th last. There was a very extensive 
display on the stand of the Ingersoll-Rand Company, 
Ltd., of 165, Queen Victoria-street, E.C. 4, of portable 
and stationary compressors and of pneumatic tools 
for use therewith, but they were all, so we gathered, 
of standard types which call for no special description. 

The Aquatole Manufacturing Company, Ltd., 
showed examples of its endless chain pump, which, 
it is claimed, can lift any liquid or semi-liquid to any 
height. A number of workmanlike tools and appa- 
ratus was exhibited by Holman Brothers, Ltd,, of 
Camborne. They included a petrol. portable air 
compressor, compressed air hammers, spades, Xc., 
and concrete breakers. Broom and Wade, Ltd., of 
High Wycombe, showed an interesting selection of 
their well-known portable and other air compressing 
plants, some of them in actual operation. Crossley 
Brothers, Ltd., of Bedford, had only two things on 
view, but both of them were interesting: One was a 
petrol-paraffin 5-ton locomotive, fitted with a 25 
horse-power engine and built for a 2ft. gauge. This 
little engine is said to have a tractive effort of from 
70 to 100 tons. The other exhibit was a launch 
driven by a paraftin-petrol engine and equipped with 
power-driven reciprocating knives for cutting water 
weeds in rivers, lakes, dykes, &c. It was propelled 
by a pair of paddle wheels which were movable about 
fram side to side for steering purposes. 

The stand of the Horstmann Gear Company, Ltd., 
of Newbridge Works, Bath, contained an extensive 
range of automatic lighting apparatus for public 
street lamps. Wm. Smith and Sons, of Barnard 
Castle, in addition to a tar-spraying machine and 
other vehicles, showed a roadman’s living van fitted 
with accommodation for four men. It was mounted 
on springs and wrought iron wheels and had slag 
wool packed between the boards. It was complete 
with beds and bedding, cooking utensils, &c., and 
though a bit constricted, looked certainly very cosy. 
Bell Brothers (Manchester), Ltd., of Denton, Man- 
chester, had on view a model of their water purifica- 
tion plant. The Sullivan Machinery Company, of 
819, Salisbury House, London, E.C. 2, exhibited air 
compressors and tools for use therewith. Scavenging 
vehicles were shown by. Wm. Ball and Sons; Ltd., of 
Rothwell, Northants. Hammer drills and other 
mining tools were exhibited by the Climax Rock Drill 
and Engineering Works, Ltd., of Carn Brae, Corn- 
wall. Models of various types of dryers, screens, &c., 
which he makes, were on the stand of Mr. John F. 
Wake, of Darlington. Shelvoke and Drewry, Ltd., 
of New Icknield Way, Letchworth, Herts., showed 
models of their low-loading Freighter vehicles for 
municipal and general haulage purposes. A com- 
pletely equipped Fageol safety coach, so called on 
account of its low loading line and width of track, was 
on the stand of Warwick Wright, Ltd., of 150, New 
Bond-street, London, W. The Gannow Engineering 
Company, Ltd., of 29, Victoria-buildings, Man- 
chester, was, as usual, showing examples of its 
granulating and pulverising machines. 

An interesting tar-spraying and road-brushing 
machine was exhibited by Mr. F. G. Barnes, of 
Godalming. In this machine there are three rows of 
brushes, 5in. wide and 6ft. long, which are each made 
up of three sections fitted with springs so that they 
may adapt themselves to the camber of the road 
surface. The brushes are given a reciprocating trans- 
verse motion. A ‘ Muk’” universal tipping lorry 
was shown by the Mannesman Motor Lorries Com- 
pany, of 7, Queen Anne’s-chambers, Westminster. 
The Paterson Engineering Company, Ltd., of Windsor 
House, Kingsway, London, W.C. 2, had on view an 
8fit. diameter pressure filter, a chloronome and other 
apparatus for dealing with and measuring the flow 
of water. Two tank wagons, one fitted with heating 
coils, for carrying tar, and the other lined with 
ebonite, for transporting acids, &¢., were shown by 
Charles Roberts and Co., Ltd., of Wakefield. Several 
Fordson tractors, equipped for various purposes, were 
exhibited by the Muir-Hill Service Equipment, Ltd., 
of Trafford Park, Manchester. Braham, Patterson 
and Benham, Ltd., showed a portable asphalt cooker, 
a bitumen boiler and a bitumen spraying machine. 





Examples of its ‘‘ non-chokable ” pump were on the 
stand of the Wallwin Company of Warwick. Parker, 
Winder and Achurch, Ltd., of Birmingham, exhibited 
their ‘“‘Empire’’ mixers. Some well-made and 
serviceable-looking pipe cutters were shown by 
Weston, Shipley and Weston, Ltd., of Leicester. The 
stand of the Kennicott Water Softener Company, of 
Wolverhampton, was taken up with a water-softening 
plant and a chlorinating plant. 

As might be expected, in an Exhibition of this kind 
there were numerous exhibits of materials and to: |s 
used in the making and repairing of roads. Th: re 
were, in fact, too many for us even to give a list 
them, for there were upwards of sixty. All kinds « 
stone, broken to form metalling, or shaped for ker! 
or setts, were shown, and any number of differ: 
kinds of tar, asphalt, bitumen, &c. There were, tvo, 
many kinds of reinforcement, and several stands [\: 
of hand tools of various kinds. Cement compan: 
were also represented. In fact, there were exam)! 
or samples of apparently anything and everythi 
which could conceivably be required for road co 
struction and maintenance, and the Exhibition as ; 
whole was wonderfully complete and practical. 





Institution of Mechanical Engineers 


NORTH-WESTERN BRANCH. 

AT a meeting of the North-Western Branch of tliis 
Institution, held at the Engineers’ Club, Manchester, 
on Thursday, the 3rd inst., Mr. H. F. L. Orcutt, 
M.I. Mech. E., read an abstract of his paper on “* Thi 
Characteristics and Uses of Ground Gears.” Un 
fortunately, the attendance was adversely affecte:| 
by bad weather, and the discussion suffered somewhat 
in consequence. Still, the members who did take 
part in the debate gave the author a number of point 
to answer. The discussion was opened by Professo: 
Stoney, the chairman, who said that one of the most 
important advantages of grinding was that it enable 
almost any materials to be used for gear wheel-, 
irrespective of whether they distorted in hardening 
or not. He said that one of the greatest difficulties in 
connection with toothed gearing was that of mounting, 
especially in marine work, tramp steamers having 
given a good deal of trouble owing to the distortior 
of the foundation with the rolling of the ship affecting 
the gear case. 

Mr. Newton, the next speaker, said that ground 
gears were destined to extend the use of this form ot 
power transmission. While very much more expen 
sive, size for size, than the ordinary cut gears, ground 
gears could be made smaller and lighter, so that the 
cost would actually be less. His knowledge of high 
speed gears for marine work demonstrated that the 
noise increased with the load. On the subject of 
mounting, it seemed to him that with gears of the 
proportions used on motor cars, an error in parallel- 
ism of the shaft had small effect on the alignment 
of the teeth, because the distance between the bear- 
ings must be at least several times the face width of 
the teeth, whereas with larger powers demanding a 
considerable face width of teeth, any error in mount- 
ing was almost directly applicable to the teeth, thus 
accentuating stresses and reducing the permissible 
loads at which ground gears could be run. 

Mr. Wright prophesied that the next ten years would 
witness a very great development in the use of ground 
gears. At high speeds the elasticity of the teeth 
became important, especially with high loads, but 
he thought that with ground gears the elasticity was 
probably able to absorb small imaccuracies. Mr. 
Oreutt had said that the degree of inaccuracy 
which they had found permissible was */;o999i!- 
Mr. Wright asked in what form this inaccuracy might 
occur. Was it a question of indexing or deviation 
of form from the absolute involute ? If it were a 
question of form, then he (the speaker) would suggest 
that there should be places where it was not harmful 
to have the */,9999in. as an excess and in other places 
as a deficiency. With regard to Mr. Orcutt’s sugges 
tion that machine tool builders would have to adopt 
ground gears, Mr. Wright said that one or two firms 
were already doing that, but at the present time the 
machine tool trade was not in a condition to adopt 
anything which would increase the prices of their 
products. But the trade would ultimately use ground 
gears. 

Mr. C. W. Hunt said that hardened gears had come 
to stay. They meant longer service and fewer 
repairs, and if these advantages could be secured 
by grinding the gain would be great. With regard 
to electric traction gearing, railway gears gave out 
rapidly with very little wear. Experiments made 
in Switzerland on electric railways showed that as 
much as 166,000 miles was being got out of hardened 
pinions. One of the difficulties which they had to 
contend with was in the hardening of large gear 
wheels, and electric railways seemed to concern them- 
selves chiefly with the hardening of pinions. He 
thought that experiments on the grinding of helical 
gear wheels would never have to be carried out, 
because before that stage was reached they would 
have perfected the grinding of spur teeth to such an 
extent that they would not need to trouble about any 
other forms. 

Mr. Crook mentioned that there was a machine 
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.vailable for grinding helical gears. Ground worm 
vheels were required for motor car steering gears, as 

1e process of lapping to get easy steering was very 
expensive. 

Mr. Heathcote was interested to know whether 
the true involute was the best tooth form. Possibly 
ome slight alteration in form would give more silent 
unning at high speeds. 

Mr. Butterworth said he had tried to design a spur 

w grinding machine. He considered that form of 
rinding was a step in the right direction from the 
production point of view. 

Mr. Kersey said he had worked out the effect of 
the variation of 1 per cent. in the speed of gears 
during the time of contact, and had been astonished 
at the severity of the shocks that might ensue. He 
had taken two cases, one a gear wheel of thirty-five 
tceth, 8in. diameter, weighing 12 Ib., and running 
at 2000 revolutions per minute. The variation of 
torque amounted to 7-3 foot-pounds, That would 
not appreciably affect the strength of the teeth, but 
at 1167 times per second it would produce an appre- 
ciable amount of noise in the gear-box. That, again, 
would have an effect on the other gears, as the torque 
would be transmitted along the shaft, and if the period 
of torsional oscillation of the sum of the gears hap- 
pened to correspond it might accentuate an effect 
considerably. These stresses would be more important 
in turbine gears. Sufficient attention was not paid 
to the fact that very small changes in speed might 
involve very heavy stresses indeed. 

Mr. Baggott said he had the opportunity of checking 
over many of the gears ground on Mr. Orcutt’s 
machines, and could confirm that the inaccuracies, 
both in respect of the profile and general dimensions, 
were very fine indeed. 

Mr. Dempster Smith said the author had chosen an 
angle of obliquity of action of 18 deg., but he (the 
speaker) was of the opinion that for a fifteen-tooth 
pinion an angle of obliquity of 20 deg. was necessary 
to avoid interference. With this greater angle it 
was possible to get a true involute tooth. Mr. Smith 
asked the author for his reasons for selecting a formed 
grinding wheel rather than a straight-faced wheel 
for his process. He also asked what precautions were 
taken to keep the grinding wheel true. 

Mr. Orcutt, in replying to the discussion, said that 
indexing had probably given more trouble than any 
other development of the gear grinding machine. 
The form of the wheel was fairly well mastered, 
although fresh improvements were being made every 
day. Mounting was very important, but he did not 

think it could be properly studied until gears them- 
selves were more accurate. An illustration was to be 
found in the electric traction work. The gear was 
mounted on one end of an armature shaft, and did not 
stay in line five minutes, although it was fairly parallel 
at first. He thought that before the traction problem 
was really satisfactorily solved with reduction gears, 
there must be a very rigid bearing to keep parallelism 
between the teeth. When that was done, other 
things would follow. It must be remembered that 
in that class of work shock was the great thing to 
deal with, and there must be weight and suitability 
to deal with the terrible shocks in railway working. 
As to helical gear, which Mr. Newton had mentioned, it 
might be possible to grind it, but he would like to have 
it understood that helical gear would not be dis- 
placed in any way; it had to be more accurate 
before it would stand what the best spur gear would 
stand when it was accurately ground. Answering 
Mr. Wright, Mr. Orcutt said he did not see how with 
perfect theoretical continuous contact there could be 
any impact. Elasticity certaily came into the 
troubles. In most cases the noise in gears was due 
to the springing of the gear tooth itself. The only 
explanation seemed to be vibration. With reference 
to the */,o999in., that was the total error. Mr. Hunt 
had spoken of soft ground gears. Mr. Orcutt thought 
there was a great field for soft gears, especially in 
some cases where accuracy of indexing was required, 
such as printing gears and loom work. Use could be 
made of the highly accurate gear which could only 
be made by grinding, and in other things, too, there 
were cases where soft gears were used at very high 
speeds transmitting no load. In soft gears there 
was going to be a wide field when grinding was 
appreciated and made use of. Tram gears were 
hopeless. ‘The diameter of gears that could be ground 
was of very great interest. The diameter was not 
very great at present, but there was no reason why 
very large gears should not be ground. There was 
no difficulty in hardening gears 3ft. diameter. It 
had taken a good deal of study before that had been 
mastered, but it had been mastered in motor car gears. 
Mr. Heathcote had spoken of the modified involute 
tooth. So far, he (Mr. Orcutt) had found that the true 
involute was best, and the one which gave the 
best results. 








THE large consumption of graphité for the manufacture 
of crucibles seems, according to a report of the American 
Bureau of Mines, to be threatened by the decreasing demand 
for crucibles through the inc reasing use of electric furnaces. 
The percentages of consumption in the various industries 
m recent years have been estimated as follows :—Crucibles, 


45 per cent. ; lubricants, 10 per cent. ; pencils and = 
5 per cent. ; foundry facing and stove polish, 30 per cent. 
other uses, 10 per cent, 





Proposed New Line for the 
Metropolitan Railway. 


At the present moment the Metropolitan Railway is 
seriously handicapped in the handling of its heavy resi- 
dential traffic by the tunnel section of line that extends 
from Finchley-road to Baker-street. Over that section 
approximately 800 trains have to pass daily, and, with the 
limitation it imposes, increasing difficulty is experienced by 
the company in giving an adequate service to the inner 
suburban areas. To obviate the difficulty, the railway 
company is seeking parliamentary powers to construct a 
relief line which it is expected will materially facilitate the 
manipulation of the traffic and enable an increase to be 
made in the train service. 

It is proposed, as will- be seen from the accompanying 
map, that the line shall run parallel, on a falling gradient, 
with the existing Metropolitan line, from a point immo- 
diately south of Willesden Green Station as far as Mapes - 
bury-road, which is situated a short distance north of the 
company’s Kilburn and Brondesbury Station, making a 
triplicate “ up *’ and *‘ down "’ line over this portion of the 
railway. The new line will then change direction and 
burrow under the Metropolitan fast and local lines, 
entering two deep-level tunnels, which will pass under 
High-road, Kilburn, Maida Vale, and Edgware-road, and 
make junction with the Metropolitan Inner Circle lines 
by means of a 200-yard “ cut and cover ”’ section a few 
yards west of Edgware-road Station. 

It is intended, by adopting the “ tube *’ method of con- 
struction to cause the minimum amount of disturbance to 


given, which, it is anticipated, will bring a measure of 
relief to the whole of the service before the new line to 
Edgware road can be put into operation. 








ACETYLENE WELDING AND CUTTING. 


Aw ordinary meeting of the British Acetylene and 
Welding Association was held at the Old Colony Club, 
Aldwych, on Wednesday, the 9th inst., and was preceded 
by a dinner, presided over by Mr. Henry E. Baker, the 
new honorary president. Some brief speeches were made 
at the dinner, including one by Colonel Cooper Keyes, 
but the chief, business of the evening was to hear a lecture 
by Mr. C. 8S. Milne-—British Oxygen Company—on the 
present position of oxy-acetylene welding and cutting. 
It was a long discourse, occupying over two hours in its 
delivery, so it will be readily appreciated that a large 
amount of information was available. One of the most 
interesting parts of the paper was that dealing with the 
cutting of cast iron, which, the author said, could be readily 
done without any extraneous assistance, such as the use 
of special fluxes, if the proper kind of blow-pipa were used 
In this connection he showed a number of lantern slides, 
including one of some 42in. cast iron pipes, cut out in 
Oxford-street, which were a hundred years old, and the 
first of their kind laid in London. Another interesting 
part of the lecture dealt with the system of oxy-acetylene 
lead-burning, recently developed by Allen-Liversidge, 
which was demonstrated at the Shipping and Engineering 
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MAP SHOWING ROUTE OF PROPOSED NEW METROPOLITAN LINE 


the property and streets above. The tube tunnels, which 
will be constructed of cast iron segments, will be of the 
exceptional diameter of 15ft. 6in., in order that the com- 
pany’s main line rolling stock and electric locomotives 
may operate through them, whilst the distances between 
the tunnel rail level and the street level will vary from 
25ft. 6in. to 75ft. Min. 

By resorting to the construction of an entirely new line 
instead of doubling the existing railway, the company 
will tap a new and important area. The line will run 
through the administrative areas of four authorities—the 
urban district of Willesden, the boroughs of Hampstead, 
Paddington and Marylebone—and will have three stations 
conveniently placed along the route. 

It is calculated that the work of construction could be 
completed within a period of two years from the date of 
the commencement of operations. If, as is anticipated, 
having regard to the many public advantages afforded 
by the new railway, there is no serious opposition to the 
Bill, and if the measure passes quickly through all its 
stages, the contracts for the work will be placed without 
delay. 

Coinciding with this new relief line scheme, very exten- 
sive alterations are being made at Edgware-road Station, 
in order to enhance its usefulness and effectiveness. 
The track lay-out is being entir ly altered, the stat‘on 
structure demolished, and an enlarged and remodelled 
building erected, whilst four platforms, each capable of 
accommodating eight-car trains, are being provided, 
instead of two short platforms as at present. The effect 
of these improvements will be that trains from the new 
line will be handled with ease and that an increased train 
service will be made possible. 

Another scheme that will interlink with the proposed 
relief line is the work of doubling the most important 
section of the Inner Circle lines, which is now well in hand. 
lt consists of electrifying and utilising the present steam 
lines which run parallel with the Metropolitan Circle lines 
from King’s Cross to Moorgate, which has been accom- 
plished by the construction of a length of tunnel between 
Euston-square and King’s Cross. This scheme, which it is 
expected will be finished in January next, will provide an 
alternative route to Moorgate, and give the travelling 
public a maximum service of trains. 

The company is re-arranging the signalling sections on 
its lines between Wembley Park and Harrow, by introduc- 
ing additional train sections, and installing some of the 
latest three-aspect colour light signals, in addition to 
providing fog repeater signals. The completion of the new 


work on this important section will lessen the intervals | 


between trains, and enable a more speody service to be 


Exhibition. Mr. Milnes’ remarks on the relative merits 
of the alternative methods of making acetylene by adding 
water to carbide, and adding carbide to water, left the 
impression that neither method is entirely satisfactory, 
and that the whole process requires investigation de novo 








NEW 8.E.8.A. ELECTRICAL STANDARDS. 


Tue revision of BES. A. publication No. 72, 1917, 
“ Standardisation Rules for Electricai Machinery,”’ is 
now nearing completion. Early in the deliberations of the 
Committee which has undertaken the revision, it wa 
decided to divide this revision into eight different parts, 
each part to be issued as a separate specification. Two 
parts have already been issued, namely, No. 168, “ Elec 
trical Performance of Industrial Electric Motors and 
Generators with Class A Insulation,’ published in Febru 
ary, 1923, and No. 173, “ Electrical Performance of Trac 
tion Motors (Direct-current Series-wound),’’ published in 
December, 1923. The B.E.S.A. now announces publica 
tion of three further parts, as follows :—B.8.8. No. 169, 
1925, *‘ Electrical Performace of Large Electric Generators 
and Motors (Load with Overload Rating)”; B.S.S. 
No. 225, 1925, ** Electrical Performance of Alternators of 
the Steam Turbine Driven Type *’; B.S.S. No. 226, 1925 
‘Electrical Performance of Large Electric Generators 
and Motors (Continuous Maximum Rating).”’ 

The temperature rises included in these three specifica- 
tions were agreed at a meeting of the International Electro 
technical Commission, held at The Hague last April. 
It is hoped to complete the three remaining parts of the 
revised publication—i.e., Transformers, Rotary Con 
verters, and Fractional Horse-power Motors—early in 
the New Year. Copies of these three publications may be 
obtained from the B.E.S.A. —— vations Department, 
28, Victoria-street, London, 8.W. 1, price Is. 2d. each post 


-free. 








A new directional wireless station, working continuously 
throughout the twenty-four hours, has been installed at 
Belle Isle at the northern entrance to the Gulf of St. 
Lawrence. The new station uses a wave length of 800 m. 
with the call sign VCM. It should prove of special value 
to vessols on the Northern Transatlantic route. 
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The Motor Refrigerator Ship 
Upwey Grange. 


“Tue motor refrigerator ship Upwey Grange, which was 
recently completed for the Houlder Line, Ltd., of London, 
by the Fairfield Shipbuilding and Engineering Company, 
of Govan, bears the distinction of being the largest meat- 
carrying refrigerator ship afloat. The trade in which this 
vessel will be principally engaged will be that of carrving 
chilled meat from the River Plate to ports in the United 
Kingdom. The photograph which we reproduce above 
shows the Upwey Grange on the Clyde, the view being 
taken at the time of her successful measured mile trials. 


MOTOR REFRIGERATOR SHIP 


AND ENGINEERING CO., LTD., GOVAN, 


and forecastle, and she is built to Lloyd's highest 100 A 1 

class. As will be seen from the illustration, she is rigged 
as a fore-and-aft schooner, and her two masts are tele 
scopic in order that the ship may sail on the Manchester 
Ship Canal. The hull is divided into four compartments 
forward of the machinery space and three aft, there being 
seven cargo hatchways varying in length up to 37ft. 6in. 

A feature of the deck machinery equipment the 
arrangement made for the rapid handling of cargo. There 
are in all twenty-four winches and derricks, each capable 
of handling weights from 6 to 124 tons, whilst the large 
12}-ton derricks are designed for working in pairs, so that 
a maximum weight of 25 tons can be put aboard with the 
ship’s own lifting gear. Where the derricks are not 
attached to the masts, large derrick posts are provided 


BUILDERS 


UPWEY GRANGE 


AND ENGINEERS 








latest Board of Trade rules for safety at sea, four lifeboat 
operated by Maclachlan patent davits, being fitted. 
REFRIGERATING EQUIPMENT 

The refrigerating equipment of the Upwey Grange i 
specially interesting because it is designed to supply om 
of the largest and most claborately subdivided cargo hold 
vet constructed. Some particulars of the refrigerated 
eargo and ship's stores spaces are given in the above tabk 
In addition to the thirty-two chambers, there are twenty 
two hatch trunkways, which in themselves form small cargo 
chambers. Apart from the refrigerated space, two ‘tween 
deck spaces are arranged for the reception of general cargo 

There are two refrigerating machines, supplied by 
J. and E. Hall, Ltd., of Dartford. They are No. 5a 
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FIG. 1—STEAM TURBINE-DRIVEN SCAVENGING BLOWER 


The following are the leading particulars of the hull and 
machinery 
Hull Particulars 
S51 ft. 
62ft. 3in 
38ft. 3in. 
24ft. Sin 
9130 


Length overall 

Breadth moulded : ; 
Depth moulded to shelter deck 
Draught ee 


Gross tonnage 


Refrigerated S pace 


Refrigerated capacity of holds 564.000 « 

Number of chambers 32 

Refrigerated ship’s stores va 3000 c. ft. 
Main Prope Hing Machinery 


Twin-serew, Fairfield-Sulzer, two-stroke, single- 
acting motors 

Number of cylinders per shaft os oo = 

Diameter of cylinders , 28in. 

Piston stroke 39in. 

Total output , . 6400 B.H.P. 


Normal running speed ache lies 117 revolutions 


The vessel is of the shelter deck type, with a long bridge 


Type 


which also act as ventilators. The lifting appliances are 
so arranged that cargo can be shipped or discharged over 
both sides of the ship simultaneously. 


Accommodation.—-Quarters for the crew and petty 
officers are provided on the shelter deck amidships, whilst 
the officers’ and:+engineers’ cabins are arranged on the 
bridge on the boat decks. The captain's accommodation 
is on the captain’s bridge, and there is a limited number 
of passenger cabins on the bridge deck-house forward. 
The state rooms are single-berth cabins, and a large 
dining-room and smoking-room are provided, along with a 
verandah café. The galley, which is placed aft of the 
dining-room on the bridge deck, is fitted with the latest 
kitchen appliances, both the cooking range and the ovens 
being arranged to burn oil fuel. The ship’s stores are so 
placed that direct access from the galley to the stores is 
given. On the after deck a fully equipped hospital and 
dispensary are provided, as the vessel is replete with all 
medical and sanitary requirements in order to comply 
with the regulations of the Uruguayan and the Argentine 
authorities. The safety equipment complies with the 
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2—BLOWER CHARACTERISTICS 


H.A.8.T. horizontal machines driven each by its own 
condensing steam engine The CO, condensers are pro- 
vided with copper coils, and are contained in a cast iron 
casing, whilst the CO, coolers have coils of solid drawn 
steel tube and are enclosed in a steel casing. Each of the 
two units is designed to maintain the required tempera- 
tures throughout the ship with a full cargo, without the 
necessity of running continuously. On the other hand, 
when both machines are running, the cargo can be dealt 
with remarkably quickly. In short, provision has been 
made to meet every possible contingency. 

The insulated spaces are all lined with granulated cork, 
which is, in turn, covered by a wood lining. Messrs. J. 
and E. Hall also supplied the necessary pipework and meat- 
rail equipment. e brine circuits are of very moderate 
length, and are so arranged to give an efficient distribu- 
tion of the cooling effect, whilst provision is made to avoid 
stoppage which might be caused by the temporary blocking 
of one section. 

There is a centralised temperature control station, the 
system employed being Hall’s three temperature open- 
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return system. Other auxiliary machinery in the refri- 
verating compartment comprises four duplex steam-driven 
brine pumps by A. G. Mumford and Co., Ltd., Colchester, 
and two large water pumps with bronze water ends. The 
design and erection of the installation was carried out in 
close collaboration with the consulting engineers, W. Esplen 
Son and Swainston, Ltd., of London. 


MAIN PROPELLING AND AUXILIARY MACHINERY. 

The main propelling machinery of the Upwey Grange 
consists of a twin-screw arrangement of Fairfield-Sulzer 
two-stroke cycle single-acting engines, which is designed 
for a total output of 64,000 brake horse-power at a normal 
speed of 117 revolutions per minute. In general, the 
engines are similar in design to the four sets of machinery 
which were installed in the quadruple-screw passenger 
liner Aorangi. This machinery was described at some 
lenzth in Tae Enorveer of January 2nd and" the three 
following issues. The engines have the same stroke as 
those of the Aorangi, namely, 39in., but the cylinder bore 
is increased from 27}jin. to 28in., so that each unit is 
capable of developing 3200 brake horse-power at a normal 
speed of 117 revolutions, the mean effective pressure being 
about 70 lb. per square inch. The main control station is 
at the after end of the top platform, from which easy access 
is given to the two scavenging blowers, arranged in the 
wing compartments, to the workshop, stores and the 
electric lighting plant. The 100-volt, 25-kilowatt G.E.C. 
dynamo sets are driven by Ashworth and Parker twin- 
evlinder steam engines, designed to run at a speed of 
260 revolutions per ininute. 

\n interesting device which, we believe, is fitted for 
the first time to a motor ship is an apparatus for extract- 
ing the oil vapour from the main engme crank chambers, 
and preventing that faint blue haze of lubricating oil mist 
which has been met with in some marine oil engine instal- 
lations, and has been considered detrimental to the health 
of the engine-room staff. The apparatus is fitted above 
the engines on each side of the ship, and each set comprises 
a cooler and fan with a vent pipe connected to the middle 
of the crank chamber. The air from this chamber is 
drawn off by the fan and any oi! held in suspension is 
ondensed or deposited in the cooler, and is drained off 
at intervals. 

\ir from the engine-room is drawn into the crank cham- 
ber from vents situated at either end of the engine fram- 
ing, and the circulation of cool air tends to keep down the 
temperature of the running parts. An appreciable amount 
of lubricating oil is recovered by the apparatus. The device 
was designed by the Fairfield Company, in conjunction 
with Serck Radiators, Ltd., which company also supplied 
the oil coolers used in connection with the main engines. 

The supercharging and scavenging blowers on the Upwey 
Grange were built by the British Thomson-Houston Com- 
pany, Ltd., of Rugby, and each blower has a capacity of 
33,600 cubic feet of free air per minute at 14.70 Ib. per 
square inch absolute, and 60 deg. Fah., delivered at a 
pressure of 1.80 lb. per square inch gauge. Also each set 
is capable of delivering the same quantity of air at a 
pressure of 2.10 )b. per square inch gauge. Furthermore, 
the blower can deliver 36,500 cubic feet of free air per 
minute at 14.70 Ib. per square inch absolute and 105 deg. 
Fah., against a delivery pressure of 2.10 Tb. per square 
inch gauge. Curves which show some of the characteristics 
of the two blowers are reproduced in Fig. 2. 

The blower is of the single-stage design and is driven 
by a three-stage turbine, having velocity compounded 
stages of the Curtis type, the general appearance of the 
unit being shown in Fig. B. It will be noted that the scroll 
casing of the blower is carried on a massive bracket, which 
also forms the supporting base for the turbine. The blower 
is provided with movable discharge vanes of the British 
Thomson-Houston Company's improved design. These 
vanes permit, so the makers inform us, a very much wider 
range of operation without pulsation than has been offered 
hitherto in this class of machinery, and at the same time 
they are very easily manipulated from outside the casing 
of the blower, while the design permits of their being placed 
in the best position for the efficient operation of the pro- 
pelling machinery. 

The oil supply for the main engines is used to lubricate 
the bearings of the blower by gravity, and it is also em- 
ployed to operate the air pressure control through a servo- 
motor which adjusts the steam supply throttle valve on 
the turbine. The delivery air pressure from the blower 
acts on a spring-loaded piston, controlling the movement 
of a pilot valve supplying oil to the servo-motor, which is 
directly connected to the turbine steam supply throttle 
valve. It is possible to vary the air pressure at will from 
the starting platform of the main propelling engines by 
means of a very simple device interconnected with the 
air pressure governor. As the turbine is provided with 
hand-operated valves which can be opened and closed at 
will to cut in or cut out groups of steam nozzles in the first 
stage of the turbine, the most economical conditions of 
running may be maintained according to the duty with 
which the seavenging blower is dealing. 

Other engine-room machinery includes two three-stage 
air compressors of the Weir type and two 70-ton oil pumps 
for piston cooling. For the main crossheads, three 2-ton 
high-pressure crosshead lubricating pumps are supplied, 
and three forced lubrication pumps for supplying oil to the 
main bearings, also two oil transfer pumps. These pumps 
are of the Weir type and are steam driven. Cooling water 
for the engine jackets is furnished by two Drysdale pumps 
driven by steam engines. Dawson and Downie, Ltd. 
Clydebank, supplied the bilge, ballast, sanitary, fresh 
water and general service pumps. 

Steam for the engine-room and deck auxiliaries is 
supplied by two single-ended oil fuel boilers, designed for 
« working pressure of 180 Ib. per square inch. The boilers 
are fitted with Tompkin’s patented tangential steam dryers. 
The boiler auxiliaries include feed pumps, a monotype air 
pump for the condenser and a 30-ton evaporator, all of 
Weir type and a Carruthers hot-well tank and gravitation 
filter for the feed water supply. 

During the trials on the Clyde a mean speed of 16.29 
knots was obtained with the vessel light and trimmed 
down 10ft. by the stern, which was an exceptionally good 
performance. The engines developed 6600 brake horse- 
power, corresponding to a speed of 121 revolutions per 
minute. The Upwey Grange left London on November 


18th, and after a very successful voyage has now arrived 


Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Trade Position. 


Business in the Midland iron and steel industries 
remains quiet, and little of moment has oceurred during 
the week. Attention is paid chiefly to the steel depart- 
ment, where the slump in values appears to have been 
arrested owing to the withdrawal by large firms of the 
very low rates they were prepared to accept a fortnight 
ago. The iron and steel trade has now fully entered upon 
the period of inactivity which ordinarily occurs at this 
season. Present indications suggest that the intermission 
will be longer than usual. Local works are working off 
their material ready for stocktaking, and are buying only 
just sufficient to carry them over the Christmas holidays. 


The Steel Situation. 


The improvement in steel prices is maintained, 
and though competition for all the available business is 
exceedingly keen, the very low quotations of a fortnight 
ago are not resorted to. This slight stiffening of struc- 
tural material values may not be really significant, but 
it is causing consumers some anxiety as to the future trend 
of events. The uncertainty, moreover, is proving 
‘an obstacle to enterprise. So far as contractors are con- 
cerned they would be glad to see prices stabilised, even 
though it involved paying more. They have no mind 
to incur heavy risks in order to accelerate projects which 
look tempting to their originators at current prices. It is 
fairly evident that although there may be nothing in the 
much talked of price agreements as a future policy, the 
tactics of price cutting which have brought prices to 
an uneconomic level have been modified. It is assumed 
that firms are already doubting the wisdom of selling their 
output at a The market is not unprepared for a 
determined effort to lift steel prices above the profitless 
levels to which they have receded. Quotations for angles 
and joists this week were higher, makers generally asking 
£7 5s. as a minimum. Buyers were not disposed to give 
way, and it would be premature to say how the fight will 
finish. Makers of small steel bars have met with some 
little success in their endeavours to improve upon recent 
selling prices, but they are not proof against the temptation 
to shade their £8 quotation. The position is irregular, 
for though firms well placed are asking rather higher figures, 
others are still prepared to shade their prices. Continental 
competition is keen. At the beginning of the month 
foreign ship-plates were quoted £5 19s. f.o.b. Antwerp, and 
this figure has since been reduced to £5 17s. 6d., ordinary 
plates being 2s. cheaper at £5 10s. Continental reports 
state that the French mills are filled up to the end of 
February, but there appears to be great anxiety for 
British business. Large quantities of foreign sheet bars 
are being used for black and galvanised sheets obtainable 
at £1 cheaper than the native price. Home billets, which 
are quoted £6 2s., against £5 5s. for foreign, are slow of 
sale. Steel scrap continues firm at £3 7s. 6d. delivered 
South Wales. in all departments is patchy, 
but constructional engineers’ requirements make a fair 
aggregate. 


loss. 


Business 


Raw Iron. 


Pig iron demand has fallen off to some extent, 
but it shows improvement on a couple of months ago. 
Both buyers and sellers are proceeding with caution, the 
firmer tone of the coke business having an influence on 
the former. That smelters consider it only a temporary 
lapse due to the end of the year quietude, and that they 
are anticipating good business in the New Year is shown 
by the fact that more blast-furnaces are being held ready 
to go into commission, and two or three are being re- 
started in the North. There has been no call for larger 
production so far as this district is concerned, however. 
In this connection it is good to recall there were 14] furnaces 
in blast at the end of the month, a net increase of five 
furnaces compared with the number in blast at the begin 
ning of the month, six having been put into blast and one 
blown out. The steadiness of the trade in foundry iron 
still depends mainly on the district demand for light 
castings. Though present market conditions are too flat 
to afford a medium for bracing up prices, furnacemen are 
offering a firmer front to deteriorating tendencies. North 
amptonshire No. 3 foundry is quoted at £3 2s, to £3 2s. 6d., 
and Derbyshire at £3 5s. to £3 6s. at furnaces. There is 
little inquiry for forge numbers. Most smelters decline 
to make contracts at present rates beyond March. 
Hematite has firmed up and has become somewhat scarce. 
Pig iron production is slightly more costly than it was, 
owing to the rise in the value of furnace coke, and it is 
stated that present selling prices barely cover the cost of 
production. 


Finished Iron. 


From the state of affairs at the mills and the 
fact that the reduction in values of best bars has not had 
the desired result of stimulating demand, it would appear 
that the South Staffordshire finished iron industry has 
not shared with raw iron and steel the improvement in 
business which has been in evidence since the market 
tone picked up in October. The local mills are only poorly 
employed, work being less regular than ever, and manu- 
facturers cannot look far ahead. Best grade bars have 
lost their relatively favourable position, being now £14, 
against £15inJanuary. The state of suspended animation 
to which engineering in the coal mines has been brought 
has reacted seriously on the demand for best bars. The 
market for Crown bars is dull, and competition is such 
that producers in this area have little chance of securing 
orders against Northern or foreign firms. The official 
bases for Staffordshire Crown and common bars remain 
nominally £12 and £11, though, as has been previously 
pointed out, these figures have not been adhered to for 
some time owing to the price readjustments made in rela- 
tion to similar classes of iron by the Lancashire producers. 





in the River Plate. 





Much less Belgian iron is coming into the district, as the 








result of the continuance of the strike in Charleroi, and 
this has, doubtless, diverted some business to Staffordshire 
mills. But local iron for nut and bolt making costs so 
much more than foreign that nut and bolt makers, no 
doubt reluctantly, are changing over to steel to an increas- 
ing extent. This metal can be bought about £3 less per ton 
than iron. Considerable introduction of special machinery 
has been found necessary for the change, but the works 
are better equipped for meeting the formidable foreign 
competition as the result. It is understood that iron 
would be preferred, the contention of the ironmasters 
being that the greater corrodability of steel must shorten 
the life of bridges and other structures in which fastenings 
of this material are employed. Black Country tube works 
are taking good quantities of iron strip, certain firms pre- 
ferring iron, although this costs £12 per ton, as against £8 
for steel strip. 


Galvanised Sheets. 


The galvanised sheet trade continues busy, with 
bookings up to March for corrugated sheets of 24-gauge 
at £16 12s. 6d. to £16 15s. Some of the larger markets 
are not buying as heavily as they were, but unusually 200d 
business is being done with Mediterranean ports. 


Production Figures. 


The production of iron and steel in November is 
eonsidered by Midland industrialists to have been fairly 
satisfactory. In each case there was an advance on the 
preceding month, but the quantities are slightly below 
those of November last year. The production of pig iron 
amounted to 494,100 tons, compared with 473,700 tons 
in October, and 583,500 tons in November last year. The 
production included 153,000 tons of hematite, 171,500 
tons of basic, 124,400 tons of foundry. and 20,000 tons of 
forge pig iron. The production of steel ingots and castings 
amounted to 653,800 tons, compared with 652,400 tons 
in October, and 674,300 tons in November, 1924. 


Death of Mr. J. W. Hunt. 


I much regret to have to record the passing of 
Mr. John William Hunt, the founder of the Chillington 
Tool Company, Ltd., Wolverhampton, who died on the 
10th inst., at his home, Maycroft, Ash Hill, Compton, in 
his eighty-second year. Mr. Hunt founded the Chillington 
Tool Company, Ltd., in 1892, and was chairman of directors 
from that time until his retirement from business three 
years ago. Under his direction the works grew steadily, 
until at the time he relinquished contro! it found employ 
ment for nearly 1000 people. He was held in high esteem 
in Midland industrial circles. 


Derbyshire Colliery to be Closed. 


The Staveley Coal and Lron Company, Derbyshire, 
has given notice that owing to bad trade its Dowell Colliery 
will be closed for an indefinite period. 


Unemployment. 


The latest unemployment returns for the Mid 
lands show an increase of 1679 on the week. The total 
of 122,606 is not only an increase on the previous week 
but also on the week before, when the figure stood at 
122,103. In the Birmingham area the latest return shows 
about 700 more persons as being unemployed. Bilston 
shows an increase of 400 and the Stoke-on-Trent area of 
about 200. Of the total 92,361 are men, 1449 boys, 26,475 
women, 2321 girls. There are now out of employment in 
the Birmingham area, 21,714 ; at Coventry, 1468 ; Bilston, 
2536: Cradley Heath, 3790 ; Derby, 2453: Dudley, 3269 ; 
Leamington and Warwick, 437 ; Leicester, 3113 ; North 
ampton, 1550 ; Nottingham, 6847 ; Oldbury, 1174; Peter 
borough, 346 ; Redditch, 1196 ; Smethwick, 2758 ; Stoke- 
on-Trent area, 14,366; Stourbridge and Brierley Hill, 
3101; Tipton, 1610; Walsall, 4222; Wednesbury, 2423 ; 
West Bromwich, 2367 ; Wolverhampton, 4143 ; Worcester, 
1700, 








LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
General Conditions. 


Aut the markets this week are dull and quiet, 
although the prices do not show much change. Buyers 
seem inclined now to postpone all operations until the New 
Year, and appear rather indifferent to the suggestions of 
sellers that the markets will not be so easy after the turn 
of the year as they are at the present moment. The 
Vickers report had rather a depressing effect, although it 
is, of course, well known that the actual capital value of 
a great many big concerns has been very largely reduced 
during the past year, and there can be no reason why the 
facts should not be faced. In truth, it is better to know 
the worst and not to be troubled with vague appre 
hensions. There seems to be a good deal of nervousness 
in commercial circles as to the coal position, and a fear 
that nothing effective is being done to meet the crisis 
which will occur when the subsidy period comes to an end. 
Apprehension of this kind may be a disturbing factor 
all through the spring ; and in that case it is very difficult 
to see how any revival of trace can take place. Lanca- 
shire is, of course, hopeful that a great expansion may occur 
in the cotton industry as a result of the supply of cheap 
and pleritiful raw material ; and if this hope be realised 
some improvement in engineering and foundry work might 
result. 


Metals. 


The setback in the copper market seems to be 
more permanent than was at first anticipated. After 
ignoring the fall in standard copper for about a fortnight, 
the manufacturing trade has so far recognised it as to 
reduce the price of copper sheets by £2 and of copper tubes 
by }d. per lb. In the copper market it is still maintained 
that the consumption in the United States is quite good, 
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and that the present weakness is entirely caused by the 
failure of the European market, and especially of Germany. 
The latter is always attributed to lack of capital, and steps 
are now being taken to remedy the trouble. It is too early 
yet to say whether there is a good chance of success ; but 
if the buying power of Germany can be restored, copper 
prices would in all probability recover sharply. In the 
local market the recent fall in copper prices seems to have 
destroyed the confidence which was growing up. Con- 
sumers are again averse from holding more stock than is 
needed for immediate use; and merchants are nervous 
about using their persuasive powers when trying to sell. 
Hence business is restricted, but in any case it could not 
be very brisk with the holidays so near at hand. Dealers 
in old metals have reduced their buying prices, and in 
Manchester they are now paying only £56 per ton for clean 
collected copper, and £46 for ordinary mixed gunmetal 
scrap. In the market for tin sentiment here is still fairly 
strong, and there are a good many people who expect to 
£300 per ton. The movements in price are still very 
frequent, but they do not set in one direction, and what 
is gained one day is lost the next. It is believed here that 
America will very soon be compelled to buy considerable 
quantities, and that if this occurs when the market for 
standard is over £280, the price might easily be lifted to 
£300. Lead has been rather a dull market, and is still 
inclined to ease; but the question is whether the effect 
of large arrivals from Australia has not now been dis- 
counted. Spelter remains a fairly steady market, without 
any special feature. 


Pig Iron. 


There is a small local demand for foundry iron 
this week, but it is gradually declining as the holidays 
approach, and but little business is expected here after the 
present week, until the middle of January. There has 
been some easing off in the prices quoted, although as a 
rule Derbyshire No. 3 is not offered here at less than 93s. 
One or two orders may be taken at 92s. 6d. per ton delivered 
in Manchester, and some Lincolnshire No. 3 can be bought 
at 6d. to 72s. Makers of pig iron maintain that the 
prices will advance again after the turn of the year, 
because it is generally expected that Midland coke will be 
dearer ; but, of course, a rise in pig iron does not neces- 
sarily follow a rise in coke, and unless trade is better 
makers may be compelled to pay the extra cost them- 
There is, however, some disposition on the part 
of the large consumers to enter into contracts for delivery 
over the whole of 1926, but only at the lowest prices of the 
day, whereas sellers claim that if yearly contracts are to 
be taken at all the price must be consideraby more than 
the prompt figures. Some forward business in foundry 
iron over the first four months of the year has been done, 
but so far negotiations for yearly contracts have failed. 
The mere fact, however, that consumers have been willing 
to enter into far-forward engagements is an indication 
that present prices are thought to be safe; and, indeed, 
any further reduction of pig iron prices would probably 
lead to blowing-out of more furnaces. There has been more 
inquiry for Scotch iron from the textile machinery makers 
and the prospects for this class of engineering are better or 
now than they have been for a long time. With plenty of 
cheap cotton Lancashire is bound to become more active, 
and new machinery is urgently wanted. 


sec 
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selves. 


Finished Material. 


There is very little news in the markets for manu- 
factured iron and steel. The recent reduction in “‘ marked 
bar iron *’ has no effect here. The demand for Crown bars 
is assisted to a small extent by the delays in the arrival 
of foreign iron; but, of course, the prices locally are 
far too dear. The finished steel prices are not too regular, 
and buyers seem able to do much as they choose. There 
is, however, an attempt to prevent further cutting, and 
the price of steel plates here is supposed to be fixed at 
[7 17s. 6d. They had been sold at £7 10s., and, of course, 
foreign plates at the Manchester docks can be bought at 
fully £1 per ton less than the lower price. 


Scrap. 


The market for scrap shows very little movement 
at the moment. Dealers here are still paying 52s. 6d. per 
ton on trucks for heavy steel melting scrap, and there is a 
small demand in Sheffield at 62s. 6d. delivered. For 
heavy wrought scrap 67s. 6d. at the forges is still paid, but 
some dealers are now trying for 70s. The demand for 
cast scrap remains rather poor, and dealers find that it is 
not now easy to get 72s. 6d. per ton, even for good broken 
machinery iron, unless it comes from textile machinery. 
For ordinary qualities of cast scrap 70s. seems now to be 
a full price. 


BARROW-IN-FURNESS. 
Hematite. 


The condition of the hematite pig iron trade in 
the North-West district continues to develop slowly, and 
it is possible that in the New Year more furnaces may be 
put in. The Carnforth Ironworks, it is said, are con- 
templating putting one in shortly. The trade is mostly 
developing in connection with Scotland and the Midlands, 
which two districts are taking more iron and the inquiries, 
although by no means exceptional, are assuring. There is 
a bigger tendency to order for forward deliveries. There 
could not be a better sign than this. The continental 
business in ordinary mixed Bessemer numbers is nothing 
to speak of, and the fall of the French france has not tended 
to encourage business. American business is spasmodic, 
but further shipments are more than likely. Inquiries 
for special qualities are coming from both America and 
the Continent, and this eee og of the iron trade is likely 
to improve considerably. 


Iron Ore. 


There is a distinct improvement in the native 
ore trade, and quite apart from the increased demand 
loeally there are orders coming from smelters in Scotland 
and elsewhere. The restarting of the Hodbarrow mines 
was evidence of this. Foreign ore is in better demand, 
and more frequent arrivals from Spain and Norway may 
be expected now. 


Steel. 


The steel trade is livelier, and there are more 
inquiries about. Workington rail mills are moderately 
placed for business, and have orders that keep them 
engaged three weeks out of the four. As far as Barrow is 
concerned, fresh orders are required for rails to keep the 
mills going, and there are hopes that it will be possible to 
secure contracts that will start the mills after they have 
been closed for the holidays. 





SHEFFIELD. 
(From our own Correspondent.) 
End of the Year Slackness. 


STOCKTAKING and the approach of the holidays 
have combined to give the heavy steel trades a quiet 
appearance, and there will be little done now until the 
end of the year. Interest is centred on New Year develop- 
ments, which, it is generally believed, will be of a cheerful 
character. Feelings of confidence are pretty widely ex- 
pressed, and though no one is inclined to indulge in any 
sort of speculation, it is significant. that steel makers 
have arranged for the delivery of a good deal of material 
early in January. To a certain extent the scrap market is 
sharing in this, but the number and size of transactions 
are insufficient to have any real influence on the market. 
There is no alteration in the number of steel furnaces in 
commission, and acid steel is selling better than basic. 
A fair amount of steel is on order for delivery early in the 
New Year, and it is hoped that there will not be much 
delay in the placing of a good deal of business that is 
known to be pending. Following the reduced prices for 
rolled mild steel there has been an increase of business. 
It does not appear as though the Government intends to 
grant the appeal of the steel makers for assistance under 
the scheme for the safeguarding of industries. The 
application is supported by producers of raw and partly 
finished steel of the lower qualities, who are suffering from 
foreign tompetition of a severe character. Although it 
might be possible to bring their prices a little lower, 
though that is very doubtful, there is certainly no chance 
of them quoting prices anywhere near those of the French 
or Belgians. Strong opposition has come from the re- 
rollers, who state that a large proportion of their work is 
exported, and that this trade would be ruined if they were 
forced to get their raw material at the higher British prices. 


Engineering Departments. 


Heavy engineering is not making very much 
headway, and several important Sheffield firms are finding 
it an almost impossible task to make good in other direc- 
tions the shortage of work from shipbuilding centres. 
Marine castings, forgings and plates are only in restricted 
request, and armament work, of course, is still in the 
depressed state which has prevailed for so long. Railway 
work, too, is running short, and contracts for springs, axles, 
and tires, which are nearing completion, are not being 
replaced at as quick a rate as could be desired. About 
forty men employed at the Doncaster railway plant works 
have received a week’s notice. This decision affects 
machine hands and fitters who were the last comers. 
Extra men were taken on for the building of “ Pacific ”’ 
engines, an order for twenty of which was completed 
recently. In certain sections of the machine shops double 
shifts have been worked for the last two years, and it is 
understood that one shift is to be abolished. The men 
affected were working two at a machine in most cases. 
In a statement, the assistant mechanical engineer, South 
area, London and North-Eastern Railway, said that they 
had more men than were required, and the night shift 
was being abolished. It was hoped that more men would 
not be dismissed. About 4000 men are now employed at 
the works at Doncaster. 


Lighter Steel Trades. 


There is a quieter demand for most classes of 
tools, particularly files, the output of which has dropped 
considerably. The almost complete cessation of Russian 
business is largely responsible for this. Prior to the winter 
season setting in a great amount of trade was done in this 
quarter. Trade next year promises to be equally as good, 
judging from the number of inquiries for files and tools for 
delivery next spring. Agricultural implements and parts 
are being well ordered, for though the inland sales are on 
the small side, the Colonies are taking large quantities. 
Edge tools are another line which is doing rather better 
in the export section. There has been in Sheffield another 
joint exhibition of agricultural tools organised by the 
Department of Overseas Trade and the local Chamber of 
Commerce. The goods exhibited were those made in 
foreign countries, chiefly Germany, United States, France 
and Spain, which are selling in the Argentine, Brazil, 
East Africa, South America and the British West Indies. 
The object of the exhibition was to give Sheffield manu- 
facturers an idea of the competition they have to meet in 
these markets. 


Plate and Cutlery. 


A wave of severe depression is passing over the 
silver and electro-plate trades, and it is a long time since 
producers experienced such a dearth of orders. Even 
the cheaper qualities, which have been having the best of 
the market for many months, are sharing fully in the 
depression. Until quite recently, the output of spoons 
and forks was on an enormous scale, but there has been a 
sudden slump which is difficult to account for. January 
is always a quiet month for these trades, and factories 
will close just before the Christmas holidays for a period 
of five or six weeks. Cutlery prospects have improved a 
little, but as it is reported that German goods are being 
more freely imported with the object of avoiding the 
coming tariff, it is not unlikely that the Sheffield trade will 
feel the influence of this for some little time. Coypled 
with the safeguarding duty is the proposal of the Govern- 
ment to make a grant in aid of cutlery research, providing 
a certain sum of money is found by the trade. As Master 





Cutler last year, Mr. W. W. Wood was largely responsible 





for persuading the Government to find a share of the 
money needed for research, and he has since been offered 
the chairmanship of the Cutlery Research Association. 
His acceptance, however, has been deferred until some 
definite arrangements are made for embarking upon the 
scheme. It is felt in Sheffield that the trade must not rest 
content with the cutlery tariff, for, as one-leading manu. 
facturer put it in an interview, *‘ New methods and now 
ideas must be introduced if we are to meet German and 
American competition. We must realise that the 33} per 
cent. safeguarding duty does not mean that wasteful and 
antiquated ideas will be allowed to continue. Efforts 
are being made to ensure that the contribution from the 
trade will be forthcoming from the trade itself, and it is 
hoped that, in their own interests and in those of the 
city and the trade in general, all cutlery firms will support 
this scheme, which must be representative of the whole 
trade to be successful.”” 


Industrial Steels. 


In an encouraging short space of time, Industrial 
Steels, Ltd., would appear to be turning the corner. A 
receiver was put in during April, 1924, and withdrawn in 
June, 1925, after the courts had approved a reconstruc 
tion scheme. The report for the period April—-December, 
1924, shows that trading, after providing for all expenses 
incidental to the reconstruction, resulted in a net profit 
of £8161. After deducting the net loss of £3543 for the 
six months ended June last, there remains a net profit for 
the combined periods of £4618. The report states that the 
loss for the first half of 1925 was attributable to a sudden 
fall in the market price of raw materials, necessitating 
writing down the stocks. At a meeting of shareholders in 
Sheffield, the chairman, the Right Hon. Viscount Fal 
mouth, said that it was somewhat premature in view of 
the fact that the new board had only so recently been con 
stituted, and the conditions prevailing in the industrial 
world, to speak with much confidence of the immediate 
future of the company. At the same time he struck 
optimistic note regarding the efforts which were 
made to extend the business of the company both at home 
and abroad. It is interesting to note that among th 
new directors is Mr. M. Webster Jenkinson. 
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Swiss Machinery Ordered. 


A tender by Oecerlikon, Ltd... 
6000-kilowatt turbo-alternator at the 
has been accepted by York City Council. Thirty tenders 
were received from the following countries, in addition 
to England :—Switzerland, France, Belgium and Holland. 
The lowest English tender was more than £24,000. It 
was stated that much of the material under the Oerlikon 
tender would be made in England, and less than £7009 would 
be spent in Switzerland. Opponents to the proposal sub 
mitted two amendments, that a British machine be pur 
chased or that an effort be made to reduce the working 
cost so as to make the actual cost of British machinery no 
greater. 


for the supply of a 
price of £19,000 


Colliery Topics. 


Staveley Coal and Iron Company announces tliat 
there is no prospect of its Do-Well Colliery at Barrow 
Hil! being reopened in the near future. This up-to-date 
colliery had been working only a few months when it was 
closed because the price list proved unsatisfactory. A 
new list was agreed to between the company and the 
Derbyshire Miners’ Association, and it was then believed 
that the pit would be reopened at an early date. The 
directors, however, decided that the state of the coal trade 
did not justify this step immediately. In the expecta 
tion of the pit reopening, many miners have declined work 
elsewhere, and it is this fact which has brought the latest 
pronouncement. About Christmas it is expected that the 
Barnsley seam will be reached by the Newstead Colliery 
Company, Ltd., in the Notts. coalfield. Two shafts are 
being sunk at Blidworth. 


From Steel to Joinery Factory. 


Henry Boot and Sons, contractors, of London and 
Sheffield, have purchased the Ordnance Works, Sheftield, 
formerly the property of Messrs. J. and P. Hill, who have 
removed to Darley Dale, and propose to transform it into 
a joinery factory for the mass production of wood fittings 
for houses. This firm has big housing contracts at Shef- 
field, Birmingham, Leicester. and Bradford, and opera- 
tions have to some extent been held up by lack of joinery 
work. By mass production methods the woodwork of 
1500 to 2000 houses will be produced yearly at the new 
factory. 





NORTH OF ENGLAND. 
(From our own Correspondent.) 
Cleveland Iron Trade. 


THE improvement in the Cleveland pig iron trade 
is well maintained. Business is certainly quieter at the 
moment, but it is on a better scale than is usually experi- 
enced at this period of the year, and the optimistic feeling 
as regards the future is becoming more pronounced. A 

good deal of foreign competition has still to be contended 
Sith, but there are indications of a stiffening of prices of 
foreign manufactures. Recent arrangements of contracts 
have placed manufacturers in this district in a better 
position than for some time past, and the outlook generally 
is regarded as encouraging and everything points to more 
idle plant being restarted in the near future. There is, 
however, little foreign inquiry for Cleveland pig iron at 
the moment, the recent rise in price having severely re 
stricted the demand. Hopes of American business are also 
receding, but the home situation is healthier, and although 
at the moment there is the usual pre-holiday lull, makers 
anticipate a strong renewal of inquiries afterwards. Mean- 
while they are well situated, contracts on hand being more 
than sufficient to ensure the disposal of the output. There 
is consequently no weakening on the part of sellers, and 
home quotations are all firm as follows :—No. 1 Cleveland 
foundry iron, 69s. per ton ; No. 3 G.M.B., 66s. 6d. ; No. 4 
foundry, 65s. 6d.’; No. 4 forge, 65s. ; and mottled and white 
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iron, each 64s. 6d. To these prices 6d. per ton is added 
for export orders. 


Hematite Pig Iron. 


Prompt supplies of East Coast hematite pig iron 
are almost unobtainable. Makers are being hurried for 
deliveries by clamorous customers, and in several instances 
boats are said to have been delayed. However, the 
additional output should soon speedily relieve the situa- 
tion. Prices under such circumstances are naturally very 
firm, and 76s. per ton is the general market quotation for 
mixed numbers for prompt delivery, but for January 
delivery some makers are still asking 75s. 6d., with number 
No. 1 quality at 76s. per ton. 


Ironmaking Materials. 


There is little change in the foreign ore trade. 
The tone is better, and there is more inquiry, but business 
matures slowly. Best Rubio ore remains unchanged at 
21s. 6d. perton c.i.f. Tees. Coke is extremely scarce, and 
the approach of the holidays tends to accentuate the 
shortage. It is, in fact, extremely difficult to buy coke 
for prompt delivery at all, and probably a premium upon 
the quoted price of 21s. 6d. per ton delivered at the works 
would have to be paid if any buyers needed prompt 
supplies. 


Manufactured Iron and Steel. 


In the manufactured iron and steel trade there 
has been a slight slackening in the flow of orders, but the 
works are fairly well situated now, except at the plate 
mills, which are slack on account of the dearth of ship 
building orders. Prices are maintained 


The Coal Trade. 
The position in the Northern coal trade is very 
encouraging. All sections of the market continue very 


steady, with improving prospects for the turn of the year. 
There is little coal on offer for the remainder of December, 
and full late prices are easily commanded. The recent 
return of snow and other bad weather, however, is likely 
to affect tonnage movements, and thus, while prospects 
are good, there is still anxiety as to a definite tonnage 
movement. This feeling tends to some extent to limit 
early transactions, and also to check any strong tone 
developing. The forward position seems to be moving on 
favourable lines, and some producers are inclined to the 
belief that the opening weeks of the New Year will be 
characterised by a very firm tone, with a definite tendency 
to a higher range of prices. Others are less sanguine, 
as they say business is not so easy to get among foreign 
customers, and then only in face of keen competition. 
The home demands continue on a fairly large scale, and 
some large contracts are reported. This week the 
Admiralty authorities have contracted for 100,000 tons 
of Northumberland steam coals, to be shipped to various 
ports during next year. The prices are said to range from 
15s. to 16s. per ton f.o.b. They have also taken 15,000 
tons of foundry coke on the basis of current values. Ship- 
ment of this consignment is over 1926. It has also been 
announced that the Bordeaux Gas Works contract has been 
placed with local merchants for 10,000 tons of ordinary 
Durham and Wear gas coals, at 20s. 3d. to 20s. 6d. per 
ton ¢.i.f. For the most part only meagre supplies of 
Northumberland steam coals remain undisposed of for 
December, and, being fairly well supplied with tonnage, 
fitters’ position is extremely good. Best Blyth qualities 
are fully 15s. 3d. for over the New Year, and 15s. 6d. is 
being asked direct. Tyne primes are unchanged, but are 
easily maintained at 14s. 6d. to 14s. 9d., and seconds at 
l4s. 3d. to 14s. 6d. There is a small surplus of steam 
smalls, and prices are steadily held at 14s. 6d. to 14s. 9d., 
and seconds at 14s. 3d. to 14s. 6d. Durham coals are in 
short supply, owing to the very full December bookings, 
and the position is very firm. There is considerable inquiry 
over the beginning of next year, but actual business 
matures slowly. All gas descriptions are unchanged, but 
are strong in tone, and prices range from ls. to 16s. 6d. 
for bests, according to quality ; 17s. to 17s. 6d. for Wear 
specials ; and 15s. 3d. to 15s. 6d. for secondary makes. 
Bunker coals are well covered until the turn of the year. 
and at 15s. to 15s. 6d. for ordinary classes and I6s. to 
16s. 6d. for best and superior kinds the market is fully 
steady. Active conditions prevail in the coke trade, but 
operations are restricted owing to a scarcity of stocks. 
There is said to be a big demand from America, but definite 
contracts have not been placed up to the present. Prices 
show a marked upward tendency. 








SCOTLAND. 


(From our own Correspondent.) 


No Change. 


Tue steel and iron markets continue practically 
without change. This is rather unusual at this period of 
the year, when the approach of the Christmas and New 
Year holidays usually brings a rush of orders to complete 
before the year runs out. Up to the time of writing, 
however, there has been little evidence of any pressure for 
deliveries. Shipbuilding contracts have been a little 
better of late, but some time must elapse before specifica- 
tions are issued. Even then it is doubtful if home makers 
can expect to secure much business in face of cheaper 
continental productions. A better feeling is said to exist 
in commercial circles generally, but it is difficult to recog- 
nise any reason for any degree of optimism, so far as the 
steel and iron trades are concerned. It is questionable 
whether, even if all the steel and-iron materials required 
in the shipbuilding contracts referred to were ordered, 
the works concerned would benefit to any great extent. 
In view of continental competition, it does not appear 
likely that home makers would secure more than a com- 
paratively small proportion of the business in connection 
with these contracts. Prices have been cut, but consider- 


Steel. 


In the meantime steel plates and sectional 
materials of all kinds are comparatively inactive. Specifi- 
cations are of a very meagre description, and plants are 
poorly engaged. It is not uncommon to hear of mills 
being stopped until sufficient tonnage accumulates to 
warrant a restart. 


Stee] Sheets. 


Steel sheets are in quite a different position. 
The export demand for black sheets continues to grow, 
and quotations are hardening. Galvanised varieties, too, 
are well booked, and the price for 24 b.g. is firm at £18 
per ton for export delivery. 


Iron. 


Reports from the ironworks hold little of a fresh 
nature. Despite the reduction to £11 5s. per ton for Crown 
bars, business is no better. Consumers continue to favour 
imported material or steel bars, owing to cheaper costs 
compared with home-produced iron. The prices obtain- 
able for re-rolled steel bars are still on an almost unre- 
munerative level, the competition for any orders coming 
on the market being particularly keen. 


Pig Iron. 


Weakness is still apparent in the tone of the pig 
iron market. In some cases the production is continued 
at a rate necessary to maintain stocks at a safety level, 
while, generally speaking, the total output, small as it is, 
easily accounts for all demands upon it. Quotations are 
nominally unchanged since last week 


Coal. 


The coal market is firm for most sorts. Business 
has not developed to any extent, but exporters have been 
busy covering sales against shipments due to be made 
before the holidays. Lanarkshire splints are now fully 
taken up for this month, and prices are inclined to appre- 
ciate. Ells are stronger, owing to better home demands. 
Lanarkshire steams are about 3d. per ton dearer. Third- 
class Fifeshire steams are now unobtainable for shipment 
this month and first-class qualities are well placed. 
Lothians steams are not quite so favourable. All classes 
of washed nuts are inclined to rise in price, chiefly owing 
to larger home demands and to the fact that gas and elec- 
tricity works are taking earlier deliveries. Household 
fuels are selling in large quantities in spite of the increased 
prices. Aggregate shipments for the week amounted to 
257,092 tons, against 290,375 tons in the preceding week, 
and 261,374 tons in the same week last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Conditions. 


In the steam coal trade values have been well 
maintained, though there is not quite so much activity 
in business for carly loading. This may be due to the 
fact that coals are by no means easy to obtain for shipment 
this month, as the collieries are very fully booked with 
possibly a few exceptions. Last week exports were fairly 
satisfactory, though slightly under those of the previous 
week, but this decline was not surprising, seeing that 
tonnage about the middle of the week fell off, though 
supplies improved by the end of the week. Arrivals over 
the week-end were fairly good, with the result that so far 
as Cardiff, Penarth, Barry and Newport were concerned, 
there were only six berths idle, whereas thirteen steamers 
waited to load. It is fully expected that loading pressure 
will be well maintained right up to the holidays. Although 
comparatively little fresh contracting has been done in 
coals for next year a certain amount of business has been 
arranged for shipment during the first month or so of 
1926. Apart from the substantial orders reported recently 
for South American Railways, it is very satisfactory to 
find that the Egyptian State Railways have purchased 
300,000 metric tons of South Wales locomotive coals 
instead of 200,000 tons, for which they asked tenders. 
Watts, Watts and Co. have secured 200,000 tons at 
the price of 28s. 9d. ¢.i.f. Alexandria, and two further 
lots of 50,000 tons each have been placed with W. Milburn 
and Co., Ltd., and T. Beynon and Co., Ltd., at 29s. 10d. 
and 29s. 9d. ¢.i.f. respectively. The tenders sent in ranged 
from 28s. 9d. to 32s. 4d. net c.i.f., and it would seem to be 
indicated that the railways considered the prices sent 
in by the above-mentioned firms as extremely advan- 
tageous from the buyers’ point of view, since they decided 
to increase their quantities. Tenders have also gone in 
for the Great Northern Railway of Ireland’s requirements 
of 50,000 tons over the first six months of next year, or 
100,000 tons over the whole of 1926, while the Bordeaux 
Electricity Works are in the market for 10,000 tons to 
15,000 tons of steam smalls for delivery over January, 
and the Swiss Federal Railways are inquiring for 30,000 
tons of large coal and for 10,000 tons of patent fuel for ship- 
ment over the first three months of next year. Some 
other consumers abroad are asking for prices for best 
Admiralty large coals for delivery over the first six months, 
but their ideas of prices are materially below what collieries 
or middlemen are prepared to sell at. 


Coalfield Items. 


No doubt the fact that T. Beynon and Co. 
have secured 50,000 tons of the Egyptian State Railway's 
requirements is responsible for the reopening of the Benyon 
Colliery at Blaina, which has been at a standstill for many 
weeks. Under normal conditions this colliery employs 
about 1500 workmen, the majority of whom were signed 
on at the end of last week. Efforts are also being made 
to bring about a resumption of work at the Main Colliery, 
Skewen, which has been idle for several months, and hopes 
are entertained that they will ultimately be successful, 
and that an early restart will be arranged. Developments 





ably lower quotations are necessary to ensure a large flow 
of orders. , 


are in progress at collieries under the Cambrian Combine, 


and last week two new seams were struck, while a third 
is expected to be struck shortly. At the Llewelyn pit of 
| the Britannia Collieries, Gilfach Goch, the 6ft. seam of 
steam coal has been found after two years’ hard work, 
while the 9ft. seam has been struck at the Anthony pit of 
the Naval Collieries, Penygraig, and at the Ely Colliery 
adjoining the Pentre seam it is expected that the seam will 
be reached very quickly. These developments are the 
cause of very considerable satisfaction in the district, as 
it means extra employment. 


South Wales Traffic Returns. 


The Great Western Railway Company's returns 
of traffic at the docks in this district under its control show 
that for the four weeks ended November 29th imports 
totalled 410,984 tons, a decrease of 21,730 tons, as com- 
pared with the four previous weeks. Exports amounted 
to 2,447,760 tons, which was an advance of 350,529 tons 
upon the previous month, so that the net gain in respect 
of imports and exports combined was 328,799 tons. During 
the month of November there was an improvement in 
coal exports at all the ports, and in the case of Barry the 
increased shipments came to no less than 142,647 tons. 
Patent fuel also marked an increase of 18,999 tons. 
Taking the returns for the whole of the year to November 
29th, the figures compare very unfavourably with those 
for the same period of last year. Exports totalled 
27,025,027 tons, or less by 4,636,833 tons than last year, 
while imports amounting to 4,85 





59,450 tons are down by 
667,659 tons, which means that the total decline is 
5,334,492 tons. Coal and coke exports alone have fallen 

7,298 tons in the period mentioned. 





off to the extent of 4,777 


Dry Dock Amalgamation. 


No official statement has yet been issued, but 
there is good reason for stating that before very long the 
amalgamation of the Mountstuart Dry Docks and Shear- 
man’s, Ltd., and the firm of Elliot and Jeffery, will be an 
accomplished fact. The Mountstuart undertaking owns 
dry docks at Cardiff, Newport and Avonmouth, and has 
engineering works at other ports in this district. Elliot 
and Jeffery are the owners of the Windsor Slipway, situated 
between Cardiff and Penarth, and engineering shops at 
Cardiff and Barry. The Mountstuart Dry Docks and 
Shearman’s, Ltd., has a capital of £725,000, while Elliot 
and Jeffery is a private concern with a capital of £60,000. 


Current Business. 


Although there is not much fresh business passing 
the tone of the market is steady for large and very firm 
for small coals. Business for the moment is largely con- 
fined to picking up small parcels of coals in order to com- 
plete cargoes which shippers are very anxious to get away 
before the holidays. Coals of almost all descriptions are 
rather difficult to obtain, but the feature is the strength 
of the small coal market, which is up to 15s. for the best 
and is really almost nominal. Patent fuel and coke remain 
steady and pitwood is firm, as supplies are none too plenti- 
ful. Anthracite coals display a rather more irregular 
appearance, though sized qualities are very steady. 








EDUCATIONAL INTELLIGENCE. 


Tue Council of the University of Sheffield, at its meeting on 
December 11th, Colonel H. K. Stephenson, D.S.O., LL.D., D.L.., 
in the chair, appointed Mr. J. Sinclair, M.Eng., to a lectureship 
in mining. 


Tue Institution of Naval Architects announces that the 
following scholarships will be offered for competition in 1926 : 
Naval Architecture: ‘‘ Martell’ Scholarship (£130 per annum), 
and the “ Vickers” Scholarship (£150 per annum). Marine 
Engineering: ‘“‘ Yarrow’ Scholarship (£100 per annum), and 
the “Denny” Scholarship (£75 per annum), open to boys 
(British subjects) from approved public schools or schools under 
the education authorities. With the exception of the “* Denny 
these scholarships are open to British apprentices or students 
who have not yet entered upon a university course, and are 
tenable (subject to the regulations governing each scholarship) 
for four years at Glasgow University (with which is affiliated the 
Royal Technical College, Glasgow ) for marine engineering scholar 
ships only, and for three years at Durham University (Armstrong 
College), Liverpool University, the Royal Naval College (Green 
wich) for naval architecture scholarships only, and the City and 
Guilds (Engineering) College for marine engineering scholar 
ships only (Imperial College of Science and Technology, London). 
Full particulars may be obtained from the Secretary, Institution 
of Naval Architects, 5, Adelphi-terrace, London, W.C. 2. 








LAUNCHES AND TRIAL TRIPS. 


Crry or WELLINGTON, single-screw steamer; built by 
Barclay, Curle and Co., Ltd., to the order of the Ellerman Lines, 
Ltd.; dimensions, 426ft. 6in. by 54ft. 9in. by 32ft.; 7200 gross 
tonnage. Engines, triple-expansion, 24in., 4l}in., 72in. by 5lin. 
stroke ; constructed by the builders ; trial trip, November 13th. 


CrisTALes, single-screw steamer; built by Cammell, Laird 
and Co., Ltd., to the order of Elders and Fyffes, Ltd.; dimen- 
sions, 400ft. by 51ft. by 32ft. llin. Engines, triple-expansion, 
reciprocating, 27}in., 46}in. and 78in. diameter by 54in. stroke, 
pressure 210 lb.; constracted by the builders ; launch, November 
17th. 

LANGLEEFORD, steamer ; built by Palmer's Shipbuilding and 
Iron Company, Ltd., to the order of the Medomsley Steam 
Shipping Company, Ltd.; 7800 tons deadweight. Engines, 
triple-expansion ; constructed by the builders; trial trip, 
November 20th. 

Levern Bank, motor ship; built by Harlendeand Wolff. 
Ltd., to the order of the Bank Line, Ltd.; dimensions, 434ft. by 
53ft. 9in. by 37ft. Engines, Harland-B. and W. four-cycle 
motors ; constructed by the builders ; delivered November 23rd. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


WE are asked to state that the fire which recently occurred 
at the G.E.C., Conduit Works—the Oriental Tube Company, 
Ltd., of West Bromwich—will not affect the General Electric 





Company’s delivery service of conduits. 
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N.W. Coast— 
Native 
(1) Spanish 
(1) N. African 
N.E. Coast— 
Native : 
Foreign (c.i.f. ‘i 


(2) Scortasp— 
Hematite - 
No. 1 Foundry 
No. 3 Foundry 


N,E. Coast— 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
No. 1 we 
Silicious Iron .. 
No. 3G.M.B .. 
No. 4 Foundry 
No. 4 Forge 
Mottled 
White 
MrpLanps — 
(3) Staffs.— 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 


(8) Northampton— 
Foundry No. 3 
oo Forge 


(3) Derbyshire— 
No. 3 Foundry 
Forge ” 


(3) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 


(4) N.W. Coast— 
N. Lancs. and Cum.— 


Hematite Mixed Nos. 


ScoTLaNp— 
Crown Bars 
Best - 


N.E. Coast— 
Common Bars 


Lancs.— 
Crown Bars : 
Second Quality Bare 
Hoops ‘ es 


8. Yorxs.— 
Crown Bars 
Best 
Hoops 


MioLanps— 
Crown Bars .. 
Marked Bars (Staffs. ) 
Nut and Bolt Bars 
Gas Tube Strip 


STEEL. 


(6) Home. 
£8. d. 
(6) Scortanp— 

Boiler Plates .. .. .. Ll 
Ship Plates, jin.andup. 7 i 
Sections .. . o- %@ 

Steel Sheets, ender ain 

to jin. .. 
Sheets (Gal. Cor. 24 B. G. ) 
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Prices for Metals and Fuels. 
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Soft Wire Rods 
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Swansza— 
Tin-plates, 1.C., 
Block Tin (cash) , 

” (three months) 
Copper (cash) s «e 
” (three months) 
Spanish Lead (cash) ; 
” (three menthe) 
Spelter (cash) aes 
» (three months) 

MaNCHESTER— 

Copper, Best Selected Ingot« 
» Electrolytic ‘ 
» Strong Sheets oa 
» Tubes (Basis Price) . 

Brass Tubes (Basis ene 

Condenser 

nest, English. . 

» Foreign 
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FERRO ALLOYS. 


(AU prices now nominal.) 
Tungsten Metal Powder 
Ferro Tungsten .. . 
Ferro Chrome, 4 p.c. to 6 p.c. carbon .. 
6p.c.to8p.c.  ,, 
8 p.c. to 10 p.c. 
Specially Refined 
. 2 p.c. carbon 
ipe. oe 
0.70 p.c. casben oe 
carbon free .. 
Metallic Chsentum se 
Ferro Manganese (per ton) 
» Silicon, 45 p.c. to 50 p.c. .. 
” 75 p.c. - £21 
uni 
Vanadium 
Molybdenum a 
Titanium (carbon free) 
Nickel (per ton) oe 
Cobalt .. . 


Aluminium (per ton) * £130 
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NON-FERROUS METALS. 


1/11 per Ib, 
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Per Ton. 
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-. £50 0 0 
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3/9 per Ib. 

. £15 for home, 


- €11 15 0 scale 5/- per 
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LanaRksuIne— 


(8) N.W. Coast— 


Surrristp— 


Carpivrr— 
Steam Coals : 


FUELS. 
SCOTLAND. 

Export. 
15/6 
16/6 

17/- to 19/- 
179 
16/9 
14/9 


(f.0.b. earl tet 


a 
Trebles 
Doubles 
Singles 


AYRsHIne— 


15/6 
17/- 
17,9 


(f.0.b. Porte)}—Steam 
Splints .. 
Trebles .. 


” ” 


” ” 


Fireseins— 
(f.0.b. Methil or Burnt- 


13/- to 15'4} 
20/9 
- to 19/- 
16/6 
15/- 


island)}—Steam 
Screened mee . , 
Trebles .. P ‘ : ‘ ; 18 
Singles 


Lora1tans— 


(f.0.b. Leith)—Best Steam .. ; i: 15/- 
Secondary Steam : 14/6 
Trebles 18/7} 
Doubles 16/6 
Singles 15/- 


23/6 
40/- to 45/- 
26/- 


Norra UMBERLAND— 


15/6 
14/6 
9/6 to 10/- 
14/- 
20/- to 22/- 


Best Steams .. 
Second Steams 
Steam Smalls 
Unscreened 
Household 


Durnsam— 


16/- to 16/6 
14/6 to 15/- 
20/- to 22/- 
20/- to 22/6 


Best Gas 
Second .. 
Household... 
Foundry Coke : r 
Inland. 

31/- to 34/- 
28/- to 30/- 
26/- to 27/6 
23/- to 25/- 
17/- to 20/- 
12/6 to 14/- 
16'6 to 19/6 
16/— to 19 - 


Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brighte 
” +» House oe 
* » Large Nute 
oo » Small 
Yorkshire Hards 
Derbyshire ,, 
Rough Slacks 9/6 to 12/6 
Nutty . .. io oo we, eer 
Smalls -. 3/6to 5/6 
Blast-furnace Coke (Inland)* és -— 
(Export) t.o.b. 


(9) SOUTH WALES 


19/3 to 19/9 


” ” 


23/— to 23/6 
21/6 to 22/6 
21/6 to 22/6 
20/- to 21/- 
20/- to 20/6 
19/- to 20/- 
19/- to 19/6 
18/9 to 19/- 
14/- to 15/- 
11/- to 13/- 
19/- to 29/6 
27/- to 28/- 
16,6 to 17/6 
17/6 to 18/6 
15/6 to 16 6 
10/6 to 11/- 
37/6 to 40/- 
25/- to 30/- 
20/~ to 23/- 
32/- to 32/6 


Best Smokeless Large .. 
Second ,, i - 
Best Dry Large .. 
Ordinary Dry Large 
Best Black Vein Large 
Western Valley ae 
Best Eastern Valley Large 
Ordinary o % 
Best Steam Smalls 
Ordinary ” 
Washed Nuts +s 
No. 3 Rhondda Large .. 
Smalls 

” Through 

o Smalis 
Seunty Coke (export). . 
Furnace Coke — 
Patent Fuel . ee 
Pitwood (ex ship) . 


Swansza— 
Anthracite Coals : 


38/— to 42/- 
32/6 to 36/- 
27,6 to 31/- 
55/- to 57,6 
55/- to 57 6 
42/6 to 45/- 
20/- to 24/- 

to 8/6 
12/- to 12 3 


Best Big Vein 2 re 
Seconds .. 

Red Vein ; 
Machine-made Cobbles 
Nuts... nat 
Beans 

Breaker Duff . . 

Rubbly Culm 


Steam Coals : 


22/- to 23 6 
20/- to 22/- 

9/- to 10/- 
16/6 to 18/- 


Large .. 
Seconds .. 
Smalls .. . 
Cargo Through 





(1) Delivered, (2) Net Makers’ works. 


(3) f.0.t. Makers’ works, approximate. 


(4) Delivered Shpffield. 


(5) Glasgow, Lanarkshire, and Ayrshire. 


(8) Except where otherwise indicated, 
* For biast-furnaces only, 17/-, with fluctuations 
(c) Delivered Birmiaghem. 


(7) Export Prices—t.o.b. Glasgow. 
(9) Per ton f.0.b. 
(6) Delivered Sheffield. 


(6) Home Pricese—All delivered Glasgow Station. Boiler Plates 10/- extra delivered England. 
coals are per ton at pit for inland and f.0.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 
according to analysis; open market, 17/6 te 19/- at ovena t Latest quotations available. (a) Delivered Glasgow. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Iron and Steel Activity. 


Waite all other branches of trade are seriously 
affected by the continued depreciation of the franc and 
by the proposed heavy increase in taxation, the iron and 
steel industries are benefiting from a considerable demand 
that is likely to keep them actively employed for a long 
while to come. The fall in currency values naturally stimu- 
lates speculative buying from abroad, and a large amount 
of business has been transacted for export in the belief 
that the depreciation will continue, but past experience 
has shown that, if these predictions should fail to be 
realised, there will be eventually a cancelling of contracts 
against which makers have little or no remedy. In the 
ame way, the general belief in a steady increase of prices 
all round, owing to the imposition of heavy taxes, has 
induced home consumers to commit themselves as far 
forward as possible. Iron and steel firms have therefore 
plenty of orders on their books, and they now refuse to 
enter into contracts for delivery too far ahead. It is 
probable that this buying will become less active when 
stocks begin to accumulate, for the production is far in 
«xeess of immediate requirements, and nearly all branches 
of the engineering trades are slowing down as the result 
of the somewhat dubious outlook. 


Russian Trade. 


The possibility of resuming trade with Russia has 
always appealed to manufacturers, and the Soviet pro 
paganda in favour of promoting commercial relations is 
successful to a certain extent, although it will be found on 
analysis of the statistics, published to prove the advantage 
of doing business with Russia, that the benefit, so far, is 
all on the side of the Soviet, which has every reason to keep 
on good terms with a market that is taking increasing 
quantities of Russian products. French manufacturers 
are by no means assured that they will derive much profit 
from succumbing to the blandishments of the Soviet repre- 
sentatives, and at a recent Congress of commercial associa- 
tions it was stated that French agents in Russia are so 
bound down with hostile restrictions that they find it 
hopeless to attempt to do business. The Congress, there- 
fore, recommended the Government to enter into no com- 
mercial arrangement with the Soviet which did not offer 
absolute reciprocity and which did not take into account 
a settlement of the debts. 


Trans-Pyrenean Railways. 


The construction of new railways has been greatly 
retarded by the operation of a convention dating as far 
back as 1883, whereby the companies were to contribute 
25,000 francs per kilometre to the cost of the permanent 
way, and the State was to pay the remainder on condition 
that the total cost did not exceed 90,000 francs per kilo- 
metre. As the cost to-day is at least three times as much 
as it was at the time the convention was entered into, the 
railway companies are unable to start upon constructions 
which would necessitate their paying the difference, and 
for that reason nothing has been done during the past 
three years with the two lines which are to cross the 
Pyrenees and will, in one case, shorten the distance between 
Toulouse and Barcelona by 66 miles. The carrying out 
of this work has been rendered more urgent, and will be 
greatly simplified, by the electrification of the Midi line, 
and an arrangement has therefore been come to between 
the Compagnie du Midi and the State whereby the maxi 
mum cost per kilometre will be increased to 250,000 frances. 
At the same time all the difficulties that have hitherto 
existed between France and Spain over the methods of 
connecting up the two systems have been settled, and it is 
stated that work will be started as soon as possible upon 
the Ax-les-Thermes and Bedous lines, beginning with a 
line from Bourg-Madame to Tour-de-Carel, which will 
bring the material necessary for the construction of the 
(x-les-Thermes Railway. France will have an inter 
national station at Tour-de-Carol and Spain at Puigcerda. 
The lines will also be electrified on the Spanish side, but 
the trouble due to difference of gauge will remain. 


Carbonising Plants. 


Suction gas from charcoal is the only practical 
form of native fuel that has yet been found to supplement 
petrol for heavy motor vehicles, and there can be little 
hope of its being employed extensively until ample supplies 
of charcoal are assured at a sufficiently low price. It is 
believed that a solution of the problem lies in the invention 
of portable carbonising plants which will allow of charcoal 
being made out of brushwood, and at- trials of such 
apparatus held in the Forest of Senart last July, the results 
obtained were promising, although some of the plants 
failed to comply with the requirements, particularly as 
regards portability and handiness. Other trials are to 
be held in a pine forest near Bordeaux in June next. There 
will be a category of simple carbonising plants and another 
of such plants combined with apparatus for the revovery of 
by-products. Portability is not regarded as an essential 
feature of these plants. After the trials they will be 
exhibited at the Bordeaux Fair, and at the same time 
there will be demonstrations of motor vehicles running 
on suction gas. 


Machinery Trade. 


A summary of the foreign trade returns during 
the first nine months of the year shows that there has been 
of late years a steady decline in the importation of machi- 
nery and @ notable expansion of exports. The machinery 
imports fell from 188,000 tons in the first nine months of 
1924 to 150,000 tons during the similar period of this year, 
but the values were slightly higher, owing, of course, to 
the depreciation of the franc. The estimated value this 
year was 1170 million franes. ‘The exports of machinery 
during the nine months totalled 505,000 tons, as compared 
with 351,000 tons in the corresponding period of 1924. 
The values increased from 1679 million francs in 1924 to 
2037 million franes this year. The machinery imported 
came chiefly from Switzerland and Germany, the supplies 
from the latter country being on account of reparations. 


British Patent Specifications. 


When an invention is communicated from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


STEAM GENERATORS. 


241,748. December llth, 1924.-Burnine PULVERIsED FURL, 
Vickers and International Combustion Engineering Com. 
pany and F. H. Rosencrantz, Africa House, Kingsway 
London, W.C. 


This invention is described in the specification as follows 
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“A furnace arrangement for water-tube boilers of the cross 
drum type adapted to burn pulverised fuel, wherein the pulverised 
fuel is fed into the furnace at one or both of the sides of the boiler 
that extend transversely to the boiler drum or drums, through 
an appropriate burner or burners fitted in a side arch or side 
arches."’"—October 29th, 1925. 


ELECTRICAL APPLIANCES. 


242,143. March 9th, 1925.—INpvucTrance Cos, Western 
Electric ¢ ‘ompany, Connaught House, Aldwych, London, 
W.c.2 


The object of this invention is to provide an economical and 
efficient method for mechanically fastening the two halves of 
ironclad inductance coils together. The coils of the perticular 
type to which this invention is applicable consist of the toroidal 
ironclad type of loading coil, in which an inductance winding is 
embedded in and between two annular rings of iron dust material, 
which not only greatly resists drilling for fastening the two halves 
of the ring together, but also destroys the drills by grinding 
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them away. There is also danger of cracking and checking in 
the material during drilling. This invention provides a means for 
fastening the two halves of the ring together without drilling or 
otherwise altering the material of the ring, by inserting a short 
length of metal tubing in the centre of the ring and expanding 
its ends until they clamp the ring halves securely. In a similar 
manner, the ring halves may be fastened together by means of a 
larger tube spun over the outer edge of the rmg. The alternative 
methods of fastening are shown separately in the illustration. 
November 5th, 1925. 





TRANSMISSION OF POWER. 


242,190. May 27th, 1925.-—-Fiar Link Sprocket CuHatrns, 
The Coventry Chain Company, Ltd., and R. 8. Cattanach, 


Spon End Works, Coventry. 
This invention relates to chains for power transmission, of 
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the kind in which each alternate link consists of a pair of side 


ditions a construction of this kind is inadequate and likely to 
cause failures. The inventor consequently countersinks the 
holes in the plates and rivets the bushes in place, as shown in the 
illustration..—_November Sth, 1925. 


MEASURING AND TESTING INSTRUMENTS. 


November 22nd, 1924.— Measurninc Areas, Norton 
and Gregory, Ltd., Castle-lane, Buckingham Gate, London, 
S.W.1;: LL. Sarl, 7, South George-street, Dundee; and 
E. W. Crisp, 26, Sedgemere-avenue, East Finchley, London, 


242,450. 


This instrument for measuring the areas of irregular figures is 
so divided that it gives a direct reading of the approximate 
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area of separate sector-shaped pieces of the figure. The instru 
ment is set with the pivot A somewhere about the centre of the 
figure, and is rotated in steps of 18 deg. with the assistance of 
the graduations B B. The intersection of the boundary of the 
figure with the markings C on the stem indicates directly the 
area of the sector. By taking a number of readings and summing 
them the total area is obtained.— November 12th, 1925. 


FURNACES. 


242,198. June 26th, 1925.—WaTeR-coo_ep Wats, The Stirling 
Boiler Company, 32, Farringdon-street, London, E.C. 4, 
and H. 8. Horsman, 140, Albert Palace-mansions, Battersea 
Park, London, 8.W. 11. 

Ordinarily in furnaces having water-cooled walls with the 
tubes disposed on the inner side of the brickwork, the radiant 
heat from the fuel strikes the brickwork adjacent to the tubes, 
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brickwork. The 


the 
majority are, however, reflected back to the fuel bed, the tem- 
perature of which will depend to some extent upon the amount 


and some of the rays are absorbed by 


of heat returned in this way. The inventors dispose the cooling 
tubes in comparatively shallow, broad, corrugations in the 
brickwork, the surfaces of which, they claim, reflect practically 
all the radiant heat on to the tubes, as shown in the lower of the 
two illustrations.— November 5th, 1925. 


MINING MACHINERY. 

242,188. May 26th, 1925..-CoaL Screenine, 4. Woosnam, 10 
New Court, Lincoln's Inn, London, WC. 2 

This machine is intended for the 


separation of minerals or 
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the dry cleaning of coal. It takes the form of a jigging sereen A 
operated by the gear B and mounted over an air trunk C. It is, 








lates connected together by a pair of bushes. Usually, these 
Codhen are a press fit in the side plates, but under certain con- 


by the way, said that the angle of the conical part of this trunk 
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must be less than 40 deg. The joint between the screen is made 
air-tight and flexible, and a fan D forces a draught of air upwards. 
The material to be classified is fed on to the higher part of the 
screen by the shoot E, and the combined action of the jigging 
and the air current is such that the lighter particles jump over the 
riffles of the screen and are discharged towards the left, while the 
heavier stuff travels along and is discharged on the right.- 

November 5th, 1925. 









MACHINE TOOLS AND SHOP APPLIANCES. 






242,418. October 20th, 1924.—-MaNUPACTURE oF AXxLEs, G. 
Baker, Greno House, Swinton, near Rotherham. 

This machine is intended for rolling axles, from billets, by 
inserting the billet between three co-axial rolls. The upper roll 
A is mounted in sliding bearings, so that it can be raised for the 
insertion of the billet, as shown in the cross-sectional drawing. 
The rolls are all driven and are given an oscillating movement 
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by means of the gearing B, and a pinion C meshing with a recipro- 
cating rack D. The chief peculiarity of the machine lies in the 
arrangements made for the formation of the journals and 
collars. Instead of these parts being formed by continuous cir- 
cumferential projections on the rolls, they are shaped by non- 
continuous, segmental tapered projections, as shown at E, 
which act on the metal progressively.—November 12th, 19% 












SHIPS AND BOATS. 














































242,106. December 20th, 1924.—AvuTOMaTIC STEERING, 
J. W. Kirkland, Crown House, Aldwych, London, W.C. 2. 

This apparatus is intended to take the place of a gyroscopic 
compass in automatically keeping a ship on her course. It 
comprises two ‘ Magnetrons”"’ A and B, which act as valves, 
preventing the passage of current when a magnetic field, existing 
in a well-defined direction within the tube, exceeds a certain 
strength. The two magnetrons are set at an angle, with regard 
to the keel, as shown. The cathodes C D are heated by current 
from a source E and send out electrons which pass to the anodes 
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F and G. The circuits are completed through relays H and J, 
and sources of current K and L. By correct adjustment of the 
strength of current in solenoids M and N, the two magnetron 
tubes can be rendered currentless in the position shown. The 
field produced by the solenoids is in opposite directions in the 
two magnetrons. When therefore the ship deviates from its 
set course, the magnetic field in one magnetron is weakened 
by the earth’s field, while in the other it is strengthened. The 
magnetron with the weakened field permits the passage of current 
thus energising the corresponding relay which causes the rudder 
motor to operate.—November 5th, 1925. 


MISCELLANEOUS. 


25. 


242,193. June 8th, 19 Grass Roitiinec Macutinery, W. H. 
Robson, 37, Cardigan-place, Albert Park, Victoria, and 

H. M. Leggo, 218, Queen-street, Melbourne. 
This invention is intended to overcome the difficulties experi- 
enced with glass rolling machines, on account of the teeming 
plate becoming overheated and distorted. The two primary 
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242,159. April 3rd, 1925.—Repucine Vatves, J. E. Boggiano, 
36, West 7lst-street, New York, U.S.A, 

In this reducing valve the inlet is at A and the low-pressure 
outlet at B. In the outlet branch there is a hollow piston C 
with a hollow stem projecting into the high-pressure casing and 
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co-acting with a valve D. The weight of the piston is counter- 
balanced by levers and weights E E. By adjusting these weights 
the position of the piston stem with regard to the valve D can 
be regulated and the throttling effect of the valve thus controlled. 
—November 5th, 1925. 


242,520. March 3lst, 1925.—-Lusricants, R. Birkbeck, 46, 
Cavendish-street, Darwen; E. Birkbeck, 38, Greenway- 


street, Darwen ; and G. E. Webster, 5, Holden-fold, Darwen. 
The inventors propose to use a mixture in the following pro- 
portions by weight :—Lard 16, mercury 16, suet 1, sulphur 40, 
and castor oil 24, as an addition to ordinary lubricating oil, at 
the rate of 4 oz. of mixture per gallon of oil. First the lard is 
well pounded and worked into the mercury, after which prepared 
suet is intimately worked into the mixture, adding sufficient 
castor oil to ensure an even and easy coagulation of the sub- 
stances. When a thin paste or cream of the mixed substances is 
obtained, the sulphur is subsequently added and worked inti- 
mately into the cream, after which more castor oil is added to 
obtain the creamy consistency.— November 12th, 1925. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this col » are requested to note 
that, in order to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning of the Wednesday 
of the week pr ing ting In all cases the Time and 
PLACE at which the meeting is to be held should be clearly stated. 








TO-DAY. 
InstiTUTION OF Locomotive ENGINrers.—The Engineers’ 
Club, Coventry-street, London, W.1. Paper, “The Steam 


Locomotive and its Future in relation to Electric Traction,” by 
Mr. T. H. Shields. 7 p.m. 


Junior INsTITUTION OF ENGINEERS.—15, Savoy-hill, Strand, 
London, W.C. 2. Lecture and demonstration of industrial and 
domestic electric lighting. 7 p.m. 


Nortu-East Coast Instrrution oF ENGINEERS AND Suip- 
BUILDERS.—Literary and Philosophical Society's Rooms, New- 
eastle-upon-Tyne. Papers, “Some Aspects of the Theory of 
Ship Waves and Wave Resistance,” by Professor T. H. Have- 
lock. 7.30 p.m. 

POLYTECHNIC 
Regent-street, London, W. 1. 





ENGINEERING 
Annual Conversazione. 


Socrety.—Fyvie Hall, 309, 
7.30 p.m. 
Room 24, 

** Speed 
by Mr. L. 


West or Scotianp Iron anp Stree. Instirure. 
Royal Technical College, George-street, Glasgow. 
Control in Relation to Modern Rolling Mill Drives,” 
Rothera. 7 p.m. 


MONDAY, DECEMBER 2isr. 


Restaurant, Kingsway 
6.30 for 7 p.m. 


Waitworts Socrery.—Holborn 
W.C. 1. Third annual commemoration dinner. 
TUESDAY, DECEMBER 22np. 

Minories, 
by Mr. 


ENGINEERS.—85/88, The 
Paper, *‘ Fuel Injection,” 


INSTITUTE OF MARINE 
Tower Hill, London, E. 1. 
C. Hughes. 6.30 p.m. 


WEDNESDAY, DECEMBER 30rn. 


7,Albemarle-street, London, 
5.30 p.m. 


Roya AERONAUTICAL SOCIETY. 
W. 1. Special general meeting of voting members. 








We are informed that the new electric cars on order for the 























rolls are shown at A and B, while the finishing or figuring rolls 
are marked Cand D. Between them there is the centre plate E. 
By the addition of another roll F a hopper-like recess is formed 
above the primary rolls, which serves to receive the molten 
glass and does not become overheated. All the rolls are, of course, 
driven in appropriate directions.—November 5th, 1925. 





Leeds City Tramways are to be equipped with ‘* Hoffmann ” 
bearings. 

HOLLInGs AND Guest, Ltd., of Thimble Mill-lane, Birming- 
ham, have recently received two orders for the supply of hydraulic 
plant to the High Commissioner for India, comprising bending 
presses, a flanging press, a briquetting press, an axle forcing 
ress, and an ingot breaker, to be installed at the East India 
Ratouy Locomotive Works at Lucknow and Jamalpur. 


WE are informed by International Combustion, Ltd., that its 
French associated company, La Société Anonyme des Foyers 
Automatiques, of Paris, has recently received orders for Lopulco 
pulverised fuel equipment for (a) four boilers, each of 13,000 
square feet of heating surface ; (b) two boilers, each of 11 000 
square feet of heating surface ; (c) an annealing furnace of thir- 
teen ovens ; (d) two Ladd-Belleville boilers, each of 9000 square 
feet of heating surface ; (¢) for five air reheaters, each having an 


Catalogues. 


MANLOVE, ALLIoTT ‘o., Ltd., Nottingham. 


wall calendar. 
CoLe, MARCHENT AND Mortey, Ltd., Bradford, Yorkshire. 
Leaflet on heat extraction. 


AND ( Monthly 


Macreapy's Merat Company, Ltd., 7, Baron-street, N. 1. 
No. 2 London stock and price list. 

Joun Bennie, Ltd., Moncur-street, Glasgow.—Leafiet show- 
ing the various types of lifts installed. 

Crompton Aanpd Co., Ltd., Chelmsford, 
list No, 607 of auto-synchronous motors. 


Essex. Descriptive 


Wyss anv Cte., Seloncourt, France. 
the Wyss automatic belt tightening device. 


Leaflets illustrating 


Ewart anp Son, Ltd., 346, Euston-road, N.W. 1. 
tive price lists of Ewart'’s ‘‘ Emperor "’ cowl. 


Descrip 


Tue ANDERSON Grice Company, Ltd., Carnoustie, Scotland. 

Pamphlet dealing with electric derrick cranes. 

Hospett, Way anv Co., Ltd., 45, Church-street, 
Booklet illustrating the uses of Petro-Flex tubing. 


E. 1 


Gusmuers, Ltd., Rotherham.—No. 25 revised steam specialties 
catalogue, covering valves and boiler mountings. 

Sumet Merat Corporation, Ltd., 39, Grosvenor-place, 8.W.1 

Booklet dealing with ‘‘ Sumet "’ bearing metals. 

RANSOMES, Sims aND Jerreries, Ltd., Ipswich.— Booklet 
on Ransomes’ “ Orwell "’ electric industrial trucks. 


DruMMOND Brotuers, Ltd., Rydes Hill, Guildford.—Descrip- 
tive booklet of the *‘ H.A.”’ type sensitive radial drill. 

O. N. Beek, 11, Queen Victoria-street, E.C. 4—Leaflet 
dealing with the * Opifex "’ water level communicator. 


J. Hopkinson anp Co., Ltd., Britannia Works, Hudders- 
field.—List No. 1850, dealing with the ‘* Mac "’ valve. 

F. Brasy anv Co., Ltd., Petershill-road, Glasgow.—Steel 
storage bin catalogue and a new steel structural catalogue. 

Tue B.E.N. Patents, 100, Victoria-street, 8.W. 1.—Folder’ 
giving particulars of the ‘ Speedway ”’ portable electric saw. 

J. W. Brooke anp Co., Ltd., Adrian Works, Lowestoft. 
Catalogue No. M.M. 25, entitled ‘* Brooke Marine Motors, 1925."’ 

OertiKkon Ltd., 28-31, Essex-street, W.C. 2.—Monthly 
number of the Oerlikon Bulletin, describing the firm's activities. 

Burton, Grirriras anp Co., Lid., 64-70, Vauxhall Bridge- 
road, 8.W. 1.—Catalogue No. 29a of Brown and Sharpe small 
tools. 

Ferranti, Ltd., Hollinwood, Lancashire.—Pamphlet Ta 710, 
describing short-circuit tests on a 1200-kilovolt-ampére trans- 
former. 

ELECTRIC AND MANUFACTURING Com- 
Booklet entitled *‘ Line Material 


THe WESTINGHOUSE 
PANY, East Pittsburgh, U.S.A 
for Mines.” 

Tae ConsouipaTtep Pneumatic Toor Company, Ltd., 170, 
Piceadilly, W. 1 Brochure dealing with electric rivet heating 
machines. 

Bowen Instrument Company, 9, Newton-road, Leeds. 
Cireular C. 32, illustrating and describing the ‘ Pyro "’ radiation 
pyrometer. 

Joseru ApAMsoN AND Co., Hyde, Cheshire.—Pamphlet 
illustrating and describing the horizontal flame tube type waste 
heat boiler. 

PaTeRsON HuGues ENGIngeERING Company, Ltd., Lochburn- 
road, Glasgow.—List No. 5, describing the “ Clyde " screw pile 
drivipg machine. 

HerRsBert Morris, Ltd., Loughborough.—Illustrated folder 
giving various types of overhead runways with their working 
loads and prices. 

MARSHALL, Sons anp Co., Ltd., Britannia Lronworks, Gains- 
borough.—Publication No. 1503, describing the ‘“ Marshall” 
steam road roiler. 

Dvusiuier ConpEeNserR Company (1925), Ltd., Victoria-road, 
North Acton, W. 3.—Booklet describing the firm’s works and 
some of their products. 

Processes, Ltd., 14-16, Church-astreet, 
Bulletin No. 50, entitled “ Why the 


AtLoy WELDING 
Islington, London, N. 1. 
Flux-coated Electrode.” 

Davip Brown anv Sons (Huppersrretp), Ltd., Lockwood, 
Huddersfield.—Brochure describing the ‘‘ D.B.S8."" worm drive 
applied to motor vehicles. , 

Epear ALLEN AND Co., Ltd., Imperial Steel Works, Sheflield. 
—Seventh revised edition of catalogue D, entitled ‘* Steels for 
Motor Cars and Aircraft.” 


AUTOMATIC AND ELectric Furnaces, Ltd., 173, Farringdon- 


road, E.C. 1.—Catalogue dealing with ‘‘ Wild-Barfield "’ elec- 
trically heated industrial ovens. 
Cartes CHURCHILL AND Co., Ltd., 9-15, Leonard-street, 


E.C, 2.—-Particulars of the Warner and Swasey No. 1a uni- 
versal hollow hexagon turret lathe. 

Miniars’ Macatnery Company, Ltd., 95, Bothwell-street. 
Glasgow.—Folder containing examples of the catalogues issued 
on the company’s various manufactures. 


Tue Ransome Macuinery Company 
Victoria-street, S.W.1.—Catalogue No. 
“Ransome "’ standard type concrete mixer. 

Tue Sxerxo Batt Beartne Company, Ltd., Luton.—Price 
lists of the self-aligning ball-bearing rigid housings and self- 
aligning ball-bearing angle plummer blocks. 

Tue Dominion Ruspper Company, Ltd., 47, Farringdon- 
street, E.C. 4.—Leafiet illustrating a large ‘‘ Matchless” con 
veyor belt supplied to the Chilean nitrate fields, 

Tse Horserey Bripce ann Enotveertnec Company, Ltd., 
Dudley Port, Tipton, Staffs.—An interesting brochure published 
by the company, which deals briefly with its history and 
activities. 

Merropo.uitaN-Vickers Evecrricar. Company, Ltd., Traf- 
ford Park, Manchester.—Leaflet 18 /1--1, describing direct-current 
mill motors; leaflet 17/1-1a, describing direct-current com- 
mutating pole motors. 


(1920), 
39, 


Ltd., 
describing 


42-50, 
the 


THe Miptanp Exvecrric Manuracrurtne Company, Ltd., 
Barford-street, Birmingham.— Pamphlet dealing with the various 
public regulations applying to the design, installation and use 
of ironclad switch and fuse gear. 


G. Cussons, Ltd., Lower Broughton, Manchester.-—Folder 
524, illustrating the general range of the firm’s products, also 
handbooks, entitled “‘ Accurate Screw Pitch Measurement” 
and * Form and Shape of Screw Threads.” 


THe SurerweatTer Company, Ltd., 195, Strand, W.C. 2.— 

A loose leaf catalogue containing a large number of pamphlets 
dealing with the various superheater installations by the com- 
pany in power plants, ships, and locomotives. 

B. anv 8. Massey, Ltd., Openshaw, Manchester.—Catalogue 
No. 2850 H, describing double-acting steam stamps of the arch 
form. No. 2860 H, dealing with pneumatic power hammers 





area of 17,000 square feet ; and (f) for six suspended arches, 





steam hammers, and sundry special machines, 
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A Seven-Day Journal 


Imperial Airways’ New Agreement. 


\CCORDING to a statem@nt made in the House of 
Commons by the Secretary for Air, the subsidy agree- 
ment under which Imperial Airways has been operat- 
ing its commercial aeroplane services since April Ist, 
1924, is to be replaced by another embodying an 
important change in one of the requirements. Under 
the original agreement the company was required 
to show a total flying mileage of at least 800,000 miles 
a year during each of the first four years and 1,000,000 
miles per year thereafter. Incidentally, it may be 
mentioned that during the first year of its existence 
it succeeded in fulfilling this requirement, the number 
of miles flown having been about 828,000. The 
stipulation of a minimum machine mileage has, it is 
found, resulted in a premium being placed upon the 
use of small machines. In order to encourage the 
attainment of economy and efficiency, the new agree- 
ment seeks to reverse matters, and encourage the 
use of high-powered machines in place of a larger 
number of smaller machines of equivalent capacity. 
To achieve this end, the requirement of 1,000,000 
miles a year is to be replaced by what is regarded as 
its fair equivalent, namely, 425 million horse-power 
miles. The mileage of a high-power machine will, 
under this new arrangement, clearly count far more 
towards the realisation of the subsidy conditions 
than an equal mileage flown by a small machine. 
The amount of the subsidy and the general provisions 
of the original agreement are to remain unaltered. 
[t is understood that the figure for the horse-power 
miles to be flown was arrived at by taking 425 horse- 
power as the average power of the machines at present 
in the company’s service. 


Egypt-India Air Services. 


On the Sir Samuel Hoare made 
another announcement concerning the development 
of the work undertaken by Imperial Airways. An 
agreement, he intimated, was being negotiated with 
the company under which it would be made respon- 
sible for the operation of a fortnightly service for 
passengers, mails and freight between Egypt and 
India, vid Baghdad and Basra. The agreement 
would last for five years, and the maximum annual 
subsidy to be earned under it would be £93,600. It 
was not anticipated that the service would be in 
operation before the end of 1926. At a later date, it 
was hoped, the service would become a weekly one. 
In contrast with the original agreement with Imperial 
Airways referred to in the preceding paragraph, the 
new agreement for the Egypt-India service makes 
a definite stipulation regarding the type of machine 
to be used. In view of the unfrequented nature of 
the bigger part of the route to be traversed, it is con- 
sidered essential to take all possible steps to prevent 
landings, and to that end triple-engined 
machines are to be omployed. Machines of this 
description have already been constructed, notably 
the Handley Page Hamilton biplane and its more 
recent edition, the Hampstead. Others of the same 
class are now under construction by A. V. Roe and 
Co., Ltd., and Sir W. G. Armstrong, Whitworth and 
Co., Ltd. Both these types will be driven by radial 
air-cooled engines, and are particularly intended for 
under Middle East conditions. A large three- 
engined all-metal cantilever monoplane is being built 
by William Beardmore and Co., Ltd., for experi- 
mental purposes, and another three-engined mono- 
plane is being built by Handley Page, Ltd. 


same occasion 


forced 


use 


Electricity Charges. 


PROTESTS were made at several of the annual 
wardmotes held this week concerning the high prices 
charged for electricity in the City of London. At that 
held for the Ward of Candlewick, Deputy Alderman 
C. G. Algar moved a resolution protesting against the 
excessive charges made by the two companies supply- 
ing the City, in comparison with those made by 
adjacent boroughs. He instanced the case of a large 
firm in St. Paul’s Churchyard, which in three years 
paid £2578 more than it would if it had been supplied 
by the Stepney Borough Council. For the years 
1919-1924, one of the City companies declared in 
dividends, bonus and bonus shares 89 per cent. and 
allocated to reserve another 75 per cent., making a 
total of 164 per cent. on paid-up ordinary capital. 
The other company also paid 88 per cent. in divi- 
dends and placed 91 per cent. to reserve, making a 
total of 179 per cent. on ordinary capital. The resolu- 
tion was carried unanimously. 


Private Ownership of Railway Wagons. 


A FORTNIGHT ago we reported the views submitted 
to the Coal Commission by Mr. W. T. Stephenson, of 
London University, regarding the private ownership 
of railway wagons. Mr. Stephenson stated that there 
were about 600,000 privately owned wagons in the 
kingdom, and that some 450,000 of them were used 
for the transport of coal. The system of private 
ownership was, he argued, inherited by the railways 








from the turnpike roads, and its abolition provided 
a big possibility of effecting an immediate saving 
in the cost of coal to the consumer. Last week Sir 
Ralph Wedgwood, chief general manager of the 
London and North-Eastern Railway, gave evidence 
before the Commission, and touched upon the same 
matter. A system of railway-owned wagons, he said, 
was the most economical as regarded his own railway, 
but he did not think the time was opportune for its 
universal adoption. The total economy to be realised 
by such universal adoption would, he estimated, 
range from £600,000 to £1,000,000 per year. Any 
such saving would amount to very little economy on 
the cost of a ton of coal. Even taking the largest 
estimated figure, he found that it would represent 
little more than Id. per ton on railway-borne coke 
and coal. He called attention to another source of 
waste in the handling of coal traffic, namely, the 
marked growth in the number of coal merchants and 
coal exporters which had occurred since the war. 
Asked as to the probable effect on the demand for 
coal exercised by the development of electric traction, 
Sir Ralph stated that the electrification of main lines 
would result in a very substantial reduction in the 
consumed. He added, however, that, in his 
opinion, the Commission need not seriously consider 
the question of main line electrification during the 
next ten vears. 


coal 


A Large Marine Oil Engine. 


Tue largest size of Diesel oil engine yet built in 
this country concluded its trials at the Clydebank 
yard of John Brown and Co., Ltd., at the end of last 
week. It is of the Brown-Sulzer two-cycle single- 
acting type, and has heen built by John Brown and 
Co., Ltd., in conjunction with Sulzer Brothers, of 
Winterthiir. Work was begun on this unit nearly 
eighteen months ago. There are four cylinders, each 
with a bore of 35}in. and a stroke of 63in., and during 
the recent trials 4000 brake horse-power was developed 
at a speed of from 86 to 87 revolutions per minute. 
As now constructed, the new engine will form the 
first half of the port set of a proposed twin-screw 
installation which, when ordered, will comprise two 


sets of eight-cylinder engines, capable of maintaining | 
at sea an output of 15,000 brake horse-power at the | 
speed above named, this power being equivalent to a | 


total of 19,000 indicated horse-power. The two three- 
stage air compressors with the two scavenging pumps 
will not be separately driven, but are already built on to 
the unit just tested. They are mounted at the forward 
end of the engine, and are driven from an extension of 
the main crank shaft. Much interest and importance 
attaches to this new British-built engine, which 
brings the two-cycle single-acting engine well up to 
the engine powers required for large passenger liners 
fitted with twin-screw propelling machinery. 


Vickers Limited. 


AT an extraordinary meeting of shareholders of 
Vickers Ltd., held in Sheffield last week, the scheme 
for reorganising the company which was recommended 


by the advisory committee, consisting of Mr. F. 
Dudley Docker, Mr. Reginald McKenna and Sir 
William Plender, was, after a short discussion, 


approved. It was also agreed, subject to confirma- 
tion, that certain shareholders should be associated 
with the advisory committee. The reorganisation 
scheme provides for the writing off of £12,442,366 
of the company’s assets, of which sum £3,600,000 is 
to be taken from the reserve fund, £632,044 from the 
credit at profit and whilst the remaining 
£8,210,322 is to be found by reducing the nominal 
value of the ordinary share to 6s. 8d. Among other 
changes which are recommended by the advisory 
committee are the reconstitution of the present board 
of directors and the formation of three management 
boards, namely, an Industrial Board, an Armaments 
and Shipbuilding Board, and a Finance Board. As 
regards the future of the company, a policy of consolida- 
tion and strict economy is advocated, and the opinion 
of the advisers is that, provided trade prospects do 
not get worse, the net profits of the firm should 
suffice to pay debenture interest and preference 
dividends as well as permitting the resumption of 
dividend payments on the reduced ordinary share 
capital. The advisers have agreed to continue to 
act in a consultative capacity until the new manage- 
ment boards are working, and some further directors 
have been appointed. A confirmatory meeting will 
be held shortly, at which the names of the shareholders 
chosen to work with the advisory committee will be 
announced. 


loss, 


The Dolgarrog Disaster. 


At the inquest on the victims of the Dolgarrog 
disaster the coroner called attention to the fact that 
no statutory provision was in existence making it 
obligatory upon any Government Department to 
institute an inquiry into the circumstances of a failure 
of adam. It was felt at the time, however, that the 
Home Office would be practically certain to take 
action in the matter, and from a statement made in 
Parliament on Monday we learn that it has now 
done so. Answering a question, the Home Secretary 
said that the Government had come to the conclusion 
that there should be a further investigation of a 





technical character into the site, design and con- 
struction of the two dams that gave way and of other 
local dams under the control of the Aluminium Cor 
portation and the North Wales Power Company. It 
had been arranged, he continued, that these companies 
should employ an engineering firm of high standing, 
not hitherto connected with the dams, to hold a full 
investigation on the lines indicated. The firm's 
name would be submitted to the Government for 
approval and its report would be made available to it. 


Safeguarding the Iron and Steel Trades. 


On Monday, in the House of Commons, the Prime 
Minister announced that the Government had come 
to the conclusion that it could not grant the applica- 
tion of the iron and steel trades for the appointment of 
a Committee under the Safeguarding of Industries 
Act. The application, Mr. Baldwin stated, had been 
referred to the Committee of Civil Research. That 
body had given prolonged consideration to the ques- 
tion and had heard a large number of witnesses 
representative of the employers and the employed 
in the iron and steel and kindred industries. The 
evidence, it was admitted, revealed a serious situation 
in the matter of foreign competition, aided by long 
hours, low wages, and depreciated currencies. Had 
it been possible to deal with the iron and steel indus 
tries in isolation, the Government might have re 
garded the case for an inquiry as complete. But it 
was established that the safeguarding of a basic 
industry of the magnitude of the iron and steel 
trades would have repercussions of a very wide 
character, and in all the circumstances of the present 
time the Government had decided not to grant the 
application. It would, however, Mr. Baldwin pro- 
mised, keep the industries under close observation 
with a view to promoting their welfare should any 
other measures be deemed desirable. It is no secret 
that the proposal to apply the provisions of the 
Safeguarding of Industries Act to the iron and steel 
trades was not received with complete favour by all 
those engaged in it, while among engineers and others 
outside, but dependent upon the industry, a con- 
siderable body of opinion was distinctly hostile to it. 


The Shannon Power Scheme. 


THE wages paid to the workmen engaged upon the 
Shannon power scheme were recently discussed for 
two days in the Irish Senate. On behalf of the 
Government Mr. McGilligan stated that when all 
allowances were made the wages paid to those engaged 
on the scheme were higher than those earned by the 
average agricultural labourer, and the wages offered 
were attracting more labour than the contractors 
could employ. To pay the inflated rates on the 
Shannon scheme, as the labour leaders demanded, 
would merely put off the evil day of deflation by sub- 
sidising wages out of the pockets of the country’s 
bankrupt farmers. Labour's reply to these arguments 
was that 50s. a week was the minimum wage on which 
a man could support a family decently. If production 
were properly organised, waste eliminated, and inte 
rests and profits kept within fair bounds there would 
be no difficulty about every man earning £2 10s. per 
week. While the arguments of the antagonists are 
as irreconcilable as ever, both sides are finding it 
necessary to make some concessions in practice. 
Without any consultation with labour the contractors 
have raised the minimum wage from 32s. to 35s. a 
week and are ready to promote to a higher rate of 
pay any man who shows himself to be a good worker. 


Sydney Harbour Bridge. 


Some interesting particulars regarding the execu- 
tion of the Sydney Harbour Bridge contract were given 
last week by Sir Arthur Dorman at the annual general 
meeting of the shareholders of Dorman, Long and Co., 
Ltd., at Middlesbrough. The work, Sir Arthur stated, 
was proceeding in accordance with the programme, and 
the fabrication and erection of the approach spans, 
in themselves an undertaking of no mean magnitude, 
would shortly be begun. In a work of the magnitude 
of the Sydney Bridge, however, a long time must 
elapse before results became visible. The terms of 
payment provided in the contract resulted in the firm 
being heavily out of pocket before it began to receive 
any payments of a substantial nature. The plant and 
buildings required had to be constructed, a quarry 
had to be developed, and the drawings had to be pre 
pared. All this preliminary work had involved the 
expenditure of large sums of money, and indeed 
accounted for some £640,000 of the overdraft shown 
in the balance-sheet. That sum, it was estimated, 
would show a continuous increase for another eighteen 
months, but thereafter the progress payments would 
be on a more substantial basis, and the outstanding 
balance would be steadily reduced. This heavy out- 
going was foreseen in framing the estimate for the 
bridge, and due provision was made for the interest 
charges on it. Work on the Newcastle Bridge had, 
he continued, proceeded during the year to the satis- 
faction of the Newcastle and Gateshead Corporations. 
That bridge was designed on similar lines to the 
Sydney Harbour Bridge, and although it]}was] a 
much smaller structure, it would give the firm much 
valuable experience in the erection of a structure 
of its type. 
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Some Factors Affecting the 
Resistance of Ships in Waves. 


By W. G. A. PERRING, A.M.DN.A, 


ALTHOUGH the amount of experimental data 
regarding the motion and resistance of ships among 
waves, at present available, is very meagre, yet it is 
hoped that an analysis of some of these experiments will 
bring out one or two points concerning the resistance 
that may be of interest, and perhaps help to explain 
the large variations in resistance experienced. 

The results for a rather full mercantile form over a 
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range of speed, and for a variation of wave length, 
were given in a paper read before the Institution of 
Naval Architects by Mr. Kent in 1922. In all, three 
models, differing only very slightly at the forward end, 
were tried. Model 484 was the normal mercantile 
form, model 487A had pronounced U-shaped sections 
at the bow. whilst model 4878s, besides having U 
sections, was given considerable flare above the water- 
line. Typical resistance curves, at 8 and 10 knots 
respectively, for these models, are given in Figs. | and 
2, which, through the courtesy of Mr. Kent and the 
Institution of Naval Architects, are reproduced from 


NOTE:- Model 487A of Natural Period 71 secs. in waves of 
450-550 feet length, no resistance measurements 
possible owing to violent changes. 
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FIG. 2 


Mr. Kent's original paper. It will at once be noticed 
that the resistance suffers considerable fluctuation 
as the wave length increases, and that the fluctuations 
occur with a certain regularity despite the variation 
in the natural pitching period of the models, due to 
the conditions of loading. 

The further results given in this paper vary in 
much the same manner, and to enable all the results 
to be examined at the same time, Table I. has been 
prepared, giving the wave length and period of en- 
counter, at which the more pronounced features of 
the resistance curve occur, together with details 
relating to the speed and loading conditions of the 
models, 





A further series of results relating to the resistance 
experienced in waves of constant length, but of vary- 
ing wave heights, and at varying speeds, have been 
set out in Table II., and the general type of curve 
has also been indicated to enable the table to be more 
easily followed. 

An examination of Table I. in conjunction with 
Figs. 1 and 2, shows that for all the models and for 


nearer the natural pitching period, ¢.¢., occurs in, 
waves 265ft. long. With this same model loaded 
as to have a natural pitching period of 4-6 sec. 
somewhat below the period of encounter in waves 
250ft. long—the effect is more distributed—see Fig. ». 
Following this hump, there is a marked hollow. 
occurring in most cases for waves of about 315ft 
in length, but for some conditions of loading thi 
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all conditions of loading of these models, a slight, and 
in some cases a marked hollow, occurred in the resist- 
ance curve for waves around about 190ft. in length, 
at both 8 and 10 knots speed of advance. That 
to say, this depression is independent of the period | 
of encounter, and of the natural pitching period of the 
boat, and it must therefore be governed by some other 
feature. 

Again, the models in waves of about 250ft., 
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8 and 10 knots, experienced very large resistances, 
and it would appear that this increase was independent 


of the natural pitching period. In models with which | 
this wave length approximately results in the period of | 
encounter being equal to the natural pitching period, 
the increase of resistance is most marked, but for all | 
models it is considerable. With model 487 at 8 knots, | 
having a natural pitching period of 5-45 sec., the top | 
of the hump coincides with a period of encounter 
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hollow occurs later. On the whole it appears to b 
independent of both the period of encounter and th: 
natural pitching period. In model 487, for example, 
es so loaded as to have a natural pitching p ried 
of 5-45 sec. a very marked depression o°curs when in 
waves of 310i. length at 10 knots, despite the fact 
that the period of encounter then synchronises with 
the natural pitching period. The same is true for 
model 4878 at 10 knots with a natural pitching period 


Curves of Models at Varying Speeds in Wares of 400ft. Lenjth 
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of 5-50 sec., with which the depression in the resistance 
curve occurs in waves 314ft. long, resulting in a period 
of encounter of 5-50 sec. 

This depression is followed by another hump 
| occurring generally in waves between 420ft. to 450ft. 
in length. In the models having a natural pitching 
period of about 7-0 sec., this hump is very marked, 
because it also coincides with a period of encounter 
In longer waves the resistance 
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curve rapidly falls off, and for some of the models 
there is a slight hollow in waves of about 600ft. long. 

Examining the other curves, details of which are 
given in Table II., only one prominent hump can be 
identified, and in almost every case it occurs at about 
s-0 knots. This is, of course, for waves 400ft. long, 
so that the period of encounter is 6-80 sec. The hump 
therefore does not appear to bear any relation to 
the netural pitching period which varied in the three 
nodels tried from 5-45 sec. to 6-1 sec., although it 
does appear to be governed by some periodic effect. 
Referring back again to Table I., it would appear to 
irise from the same cause as the hump occurring in 





There is, therefore, a maximum amplitude at about 
200, and a minimum at about 250—and if the model 
pitching amplitude keeps phase with the amplitude 
of the pitching lever, and the resistance is greatly 
affected by the pitching, then, when in waves of 200ft. 
and 250ft. respectively the resistance should in the 
one case be large and in the other small. Experiment | 
shows that the converse happens—i.c., at 200 the 
resistance is small, whilst in waves of 250ft. length 
the resistance has increased enormously. Further- 
more, the pitching lever amplitude increases rapidly 
as the wave length increases beyond 250ft., and were 
resistance influenced largely by this factor, no further 



















A vessel depressed deeper than its normal water- 
line into a fluid, and then released, will perform heav- 
ing oscillations, and the natural period of these oscil- 
lations is approximately given by 


T=2 £ 
gpA 
where 4 is the displacement. 


A is the waterplane area. 
p the density. 


The natural period for model 484 is, therefore, 
approximately 5.06 sec., and the periods of models 
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these experiments in wave lengths of 420ft. to 450ft. 
At 8 knots this occurs most in waves of 420ft., when 
the period of encounter is 7-0 sec., while at 10 knots 
it occurs most in waves of about 450ft. when the period 
of encounter is 6-93 sec. 

We have therefore quite a number of very marked 
fluctuations in the resistance, as wave length increases, 
and only in a very few cases can these fluctuations 
be attributed to a synchronism between the natural 
pitching period and the period of encounter. Since 
also they occur with a regularity that is rather aston- 
ishing, considering the very varied conditions of 
loading—altering the natural pitching period from 
4-5 sec. to 7-1 sec.—this regularity must be due to a 
feature or quality of the models, common to all the 
three forms, and it suggests that there is some geo- 
metrical reason underlying the phenomenon. 

Consider a ship held in one place rigidly while waves 
pass by it, head on, and in a regular sequence. This 
ship will experience a force which, were she free to 
move, would cause her to rise and fall vertically, and 
she will also experience a moment tending to cause 
pitching. The first of these effects is due to the differ- 
ence in weight and buoyancy, as the wave passes ; 
sometimes the buoyancy forces are greater, and the 
vessel tends to rise, at other times the weight is in 
excess of the buoyancy and the vessel tends to sink 
deeper into the waves. The pitching moment depends 
on the distribution of buoyancy along the length ; 
as the wave passes the ship, the centre of buoyancy 
moves first in one direction from the static position, 
then recovers, and moves in the opposite direction 
returning again and continuing this harmonic motion 

The “ heaving ” forces and the “ pitching ” levers 
for this one position are easily calculated for any 
instantaneous position of the wave relative to the 
ship, and although they are only true for that one 
position of the ship, yet they convey some idea of 
the disturbing forces brought into action as the ship 
moves forward among waves. The “ heaving ”’ forces 
and “ pitching ” levers have been calculated for model 
484 in waves of 4-5ft. high, and of varying lengths 
from 150ft. to 700ft. The fore and aft distribution 
of area in the case of models 4874 and B is so little 
different from that of 484, that the curves are approxi- 
mately true for these models as well. Curves cf pitch- 
ing lever for 484 were given in Mr. Kent's paper. 
They were, however, drawn for the model in waves 
6ft. high, and so differ slightly from those given in | 
Fig. 3. . 

Considering first the pitching forces introduced— | 
the pitching levers are shown in Fig. 3 for different 
positions of the wave relative to the ship, and the 
diagram shows the position of centre of buoyancy 
forward or aft of the “static position” when the 
wave crest is at the point being considered. It will 
be noticed that the amplitude of the pitching lever 
grows as the wave length increases from 150ft. to 
200ft., and at 250ft. is quite small again, but from 
then onward it continues to increase very rapidly. 





depression would occur in the resistance curve, which 
would go on steadily increasing. Yet, as we know, at 
least two subsequent depressions do occur 

The “ heaving ”’ forces introduced are shown in 
Fig. 4, in which again the force at any point is the 
ditference between the weight and buoyancy forces, 
when the wave crest is at the point in question. In 
order to illustrate more clearly how the “‘ heaving ’ 
forces vary with wave length, Fig. 5 has been prepared. 
In it the “‘ heaving ” force when the wave is in some 
definite position with regard to the ship is plotted 
against wave length. From this diagram it is evident 
that the forces causing the ship to heave in and out 
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of the waves are small in waves of 165ft. to 170ft., 
grow rapidly to a maximum in waves of about 240ft. 
and are almost neglizible for waves of 330ft. length, 
from which point onward the heaving force grows | 
continuously. This cycle of changes coincides approxi- | 


| mately with the changes in resistance experienced, | 
| and it is not unreasonable to suppose they are instru- 


mental in bringing them about. That is to say, the 


. ° Ss : | 
heaving in and out of a ship in waves very seriously | 


affects the resistance, and it would appear to affect e a ' 
it far more than does the pitching. conditions are beginning to approximate to those of 


4874 and B should be slightly longer than that for 
484 on account of the finer water plane forward. 

It is therefore evident for these models at 8 knots 
and 10 knots in waves 250ft. long, that the period of 
encounter, which is also the period of the fluctuations 
tending to produce a heaving m>tion in the model, 
synchronises approximately with the natural heaving 
period, and so the heaving under these conditions 
would be excessive. It should also be noted that 
the hump occurs a little earlier in model 484 than 


| it does in models 487A and B, owing no doubt to the 


longer natural heaving period of these latter models. 

We have therefore accounted for the following 
changes in the resistance :—-The depressions occurring 
among waves of 190ft. and 320ft. respectively, which 
is due to the minimum of heaving going on among 
waves of that length, and the marked hump occurring 
among waves 250ft. long, when, besides a synchronism 
between the natural heaving period and the period 
of encounter, there is also a maximum of the forcps 
tending to induce heaving. 

The other feature of the curves is another marked 
increase in the resistance ovcurring in waves about 
440ft. in length, followed by a depression when among 
waves about 600ft. in length. 

From the curves of pitching angle it will be seen 
that the maximum angle of pitch grows rapidly as 
the wave length increases up to about waves of 450ft. 
500ft., and then begins to fall off again just as rapidly. 
The curves of pitching lever for waves of these lengths 
all have large amplitudes, and the amplitude does 
not begin to fall off until in waves of 570ft., and it 
is not appreciably reduced even in waves of 700ft. 

Similarly the “heaving forces’’ become large, 
and although no heaving records have been published, 
I think it can be assumed that the amplitude of heav- 
ing will tend to follow approximately the magnitude 
of the force up to, say, waves about 500ft. long. A 
feature that may be of importance is the phase in 
which the ship meets the wave ; from the information 
published it would appear that over the range in 
which the resistance is excessive, the bow of the ship 
is rising through the approaching crest, and then 
descending into it as it passes, and that as the waves 
get longer it has begun to descend before the wave 
crest reaches the bow. Yet another fact, and prob- 
ably one which has most to do with the fluctuation 
in the resistance, is that, with the increase of wave 
length, the period of encounter—+.e., the time element 
-gets greater, and, furthermore, the wavdé slope 
gets much less. Moreover the waves are becoming 
appreciably longer than the boat, the boat may there- 
fore adjust itself to the mean wave slope, moving up 
and down and pitching in phase with the passing 
wave, without experiencing a very great increase of 
resistance, because among these very long waves 


But there is another reason why the resistance | still water again. At some particular wave length 


hump occurring in waves about 250ft. long is so very | there will be a conflict between the desire of the ship 
marked. 


to ride over the waves, or to plough through them, 
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and when among waves of this length the resistance | 
would be great. It would appear that this happens | 
when the waves are just greater in length than the 
vessel, the actual length being partly dependent on 
the loading 

In the three models 484, 487A and B, when the | 
loading was such as to give the ship a natural pitching 
period of 7-1 sec., this period synchronised with the | 
period of encounter, and approximately with the 
‘ eritical ’’ wave length, and resulted in the resist- 
ance curve having an unusually large hump. For 
models with a natural pitching period of 5-5—6-1 sec. 
the hump occurred in slightly shorter waves—usually 
in waves about 50ft. shorter than when the natural 
period was 7-1 sec.—thus bringing the period of 
encounter, and the natural pitching period nearer to 
synchronism. But with the models loaded to have 
a pitching period of 4-5-5-0 sec., in general, the hump 
occurred among waves about 450ft. long, i.e., when 
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the period of encounter was about 6-90 sec., a period 
so different from the natural pitching period that it 
might be inferred that variations in the position of the 
hump from that wave length were mainly brought 
about by the manner in which the ship is loaded. 

So little has been published about the variation 
of the resistance with speed, when among waves of 
constant length, that it is next to impossible to make 
any useful analysis of the results summarised in 
Table II., and, therefore, until more data are available 
I think it best not to deal with that question. 

From the foregoing, it is evident that the “* heav- 
ing’’ is of as much importance as the “pitching,” 
and the natural heaving period should be considered 
along with the natural pitching period, when either 
is counted important enough to be taken account of 
during the design stage of a boat. 

The pitching is governed largely by the loading, 
which is more or less in the hands of the captain, 
though it is dependent upon the longitudinal moment 
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of inertia of the waterplane area. The heaving is 
dependent upon the waterplane area and the displace- 
ment, and within limits can be varied quite a con- 
siderable amount. The models in the set of experi- 
ments under discussion were only run at one dis- 
placement, and, unfortunately, the natural heaving 
period and the maximum heaving force came approxi- 
mately into synchronism with the period of en- 
counter. Had the models been loaded more deeply, 
very little change would have taken place in the 
waterplane area, and the longer natural pitching 
period bringing the synchronism between it and the 
period of encounter nearer to where the heaving forces 
are smal], may have resulted in the resistance fluctua- 
tions being much smaller. 

Passing, however, from a consideration of model 
results to the actual experience of ships at sea, it 
should be possible to find evidence of fluctuations of 
resistance, which should show either as a fluctuation 
in the shaft horse-power or a reduction of the speed, 
similar to the fluctuations experienced by the models 
and attributable to the same causes.. Very few com- 
pletely reliable, and at the same time sufficiently | 
comprehensive, sets of ship data are available. The 
data collected by Mr. Kent are perhaps the most 


P. bow 


. bow 


Head on 


Head on 
Head on 
Head on 


satisfactory for the purpose of the present analysis, | minimum of resistance in waves about 450ft. long. 


and the results for the San Gerardo, given in his paper 


| “* The Effect of Wind and Waves on the Propulsion 


of Ships,’’ have been selected for consideration. 
Table III. gives some of the results selected because 
the waves are more or less “‘ head on” and 5ft. in 


| There is a rather woll-defined hump for wave lengths 
| of about 200ft. 
| one occurring in waves of about 160ft. for the shorter 


This hump would correspond to the 


vessel, and this hump is rather well defined in th: 
case of model 4874 at 8 knots—see Fig. 2. The actua! 


height—all the data collected have been included in | cause of the increased resistance is obscure. It appears 


order to gauge the relative importance of the factors 
affecting the propulsion. (Note.—All the data con- 
nected with each observation were unfortunately 
never published; Table III. is therefore unavoidably 
incomplete.) 

The San Gerardo is a vessel built for carrying oil 
in bulk. Its principal dimensions are :—Length 
between perpendiculars, 530ft.; breadth, 68ft. 6in.; 
draught, mean, 30tt. 9in.; displacement, 25,700 tons. 

The natural pitching period is given as 10-2 sec., 
and assuming a likely coefficient for the waterplane 
area, the natural heaving period is about 5-85 sec. 


Observations Taken at Sea on the San Gerardo. 


Taste ITI. 


ship. 


Wave. 
Peried of 
enc’t’r, sec. 


Height in Direction. 


feet. 


“tion. 


Length in 
feet. sec. 


1050 


- 


Head on 
353 10° S. bow 
297 30—45° 8S. bow 
213 5-6 5° 8. bow 
261 10° 8. bow 
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193 Head on 
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206 Head on 
252 fs 5° S. bow 
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If the fore and aft distribution of the displacement for 
the San Gerardo is assumed to be similar to that of 
model 484, then heaving forces and pitching levers 
of Figs. 3 and 4 may be taken to represent those for 
the San Gerardo, when the wave lengths have been 
increased in the ratio of the linear dimensions— 
530: 400. The natural heaving period is given by 


T=3x — 

gpA 
and will only be increased in the ratio of the square 
root of the linear dimensions. 

There are two possibilities to explore. The first is 
whether the heaving forces and pitching lever varia- 
tions are sufficient, apart from any synchronism that 
may occur, to produce fluctuations in the resistance ? 
The second possibility is that the fluctuations intro- 
duced are caused by the heaving or pitching periods 
synchronising with the period of encounter. The 
first of these considerations depends only on the 
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FIG. 7 


geometric qualities of the ship, and from the preced- 
ing analysis we may say that the heaving forces on 
the ship are likely to be a maximum in waves of 
320ft. and a minimum in waves of 440ft. 

Ships at sea very seldom meet waves “ head on,” 
and so in making the analysis wave lengths projected 
along the vessel’s length have been employed. Again, 
the ship’s speed, displacement, revolutions of pro- 
peller and the consequent power are continually 
varying, and to take account of this variation the 
power constant— 

427-1 S.H.P. 


aive 
has been adopted. Fig. 6 shows the values given in 
Table III. for this power constant C, plotted to a base 
of “apparent ’’ wave length; an approximate curve 
has been made to pass through the spots. 

The second consideration, that of synchronism, 
will be governed by the period of encounter, and Fig. 7 
shows the power constant C plotted to a base’ of 
period of encounter. 

The analysis, as far as it goes, supports the previous 
investigation. There is evidence of an increase in the 
resistance when in waves of about 350ft., and a 


Pitehing. 


Period, 


10- 
2-10-0 
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to be independent of the loading, since it occurs 
always for the same wave length in the three con- 
ditions of loading of model 4874 at 8 knots. Further- 
more, the period of encounter does not bear any 
relation to the natural heaving period, and neither 
the pitching levers nor the heaving forces are very 
great for this wave length. 

Fig. 7, which gives the same observations plotted 
to a base of period of encounter, does not, of course— 
owing to speed and direction differences—give the 
spots in the same relative order to those plotted in 
Fig. 6. Increased resistance due to synchronism of the 
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period of encounter and the heaving and pitching 
periods should occur at 5-85 sec. and 10-2 sec. 
respectively, and there evidence of increased 
resistance when the period of encounter is about 
6 sec., that is, when it synchronises with the natural 
heaving period. There is also scanty evidence of 
another hump occurring at 10 sec., but this pitching 
period is so large that a vessel doing 8 knots would 
seldom encounter waves sufficiently long to syn- 
chronise with it. 

It is not to be expected that observations taken at 
sea will result in such well-defined curves as those 
derived from model experiments in a tank ; neverthe- 
less, it is thought by the. writer that the analysis 
reveals forces corresponding to the heaving and 
pitching forces that frequently doubled the resistance 
of the models, and it is hoped the present investigation 
will be of more than theoretical interest to those whose 
business it is to procure efficiency in ships. 
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The High-speed Cold Rolling Mill. 
(Contributed. ) 


Tue rolling speeds generally adopted in_ this 
country and on the Continent for cold rolling strip in. 
both steel and non-ferrous metals, are very slow if 
compared with the speeds quite: usual in hot rolling 
work, and until a few years ago, brass strip was rarely 
rolled at speeds exceeding 50 f.p.m.; even to-day a 
great number of mills are working at this low speed 
In the production of cold rolled steel strip somewhat 
higher speeds are quite usual; generally about 70 
to 80 f.p.m. During recent years there has been a 
gradual but steady increase in rolling speeds, and 
to-day it is the regular British practice to run strip 
finishing mills, for brass and other non - ferrous 
metals, at 80 to 90 f.p.m., and for steel strip about 
100 f.p.m. 

A good deal has been written comparing the rolling 
speeds adopted in the United States with those in 
this country, and it is very generally known in the 
trades concerned that speeds of 200 f.p.m. and even 
250 f.p.m. are in accordance with regular American 
practice ; in spite of this fact, British mill engineers 
and managers have not favoured working at such 
speeds, and where mills have been installed in one 
or two cases, to operate at speeds of 150 to 200 f.p.m., 
they have very often been altered after trials to re- 
duced speeds of 90 to 100 f.p.m. Many different 
reasons have been put forward to explain this pre- 
ference for slower speeds. The following are most 
usual :— 

(1) Metal rolled at high speed is inferior in regard 
to accuracy and finish to that produced at lower 
speed. 

(2) Increased speed necessitates lighter reduc- 
tions or “pinches,” and consequently a greater 
number of passes for any total reduction. 

(3) Metal offers greater resistance to deformation 
at high speeds, and consequently a high rolling 
speed means increased consumption of power per 
ton rolled. 

(4) It is difficult to handle metal delivered at 
speeds much over 100 f.p.m. 


So far as the writer has been able to learn none 
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of the above objections are really founded on fact, 
and from tests carried out, both on experimental 
plant and on mills operating under workshop con- 
ditions, the following conclusions have been reached 
regarding the criticisms detailed above : 


(1) Accuracy and finish. With a mill properly 
designed to give sufficient rigidity and to eliminate 
excessive vibration at high speed, metal rolled at 
speeds up to 200 f.p.m. can be produced quite as 
accurately and as well finished as the same metal 
rolled at speeds from 50 to 100 f.p.m. It is possible 
that for extreme limits of accuracy when rolling very 
thin strip—-010in. thick and thinner—a moderate 
speed is preferable, although that is by no means 
proved, and, as will be shown later, loss of accuracy 
when rolling at high speed is not due to any inherent 
trouble with high roll speeds, but to secondary mecha- 
nical troubles which can be eliminated in a properly 
designed high-speed mills. 

(2) Here, again, as regards the reductions per pass, 
there is no difficulty in obtaining reductions at high 
speeds equal to those usually taken at ordinary low 
speeds, providing sufficient power is available and the 
mill is heavy enough for the work. 

(3) The theory that metal will not 
easily under pressure at high speeds, and that con- 
sequently power consumption is increased cannot be 
contirmed by any reliable test results. Comparisons 
between mills of different sizes and types on work 
not exactly similar are most misleading, and all careful 
comparative trials have shown that the power 
absorbed by a cold rolling mill is nearly exactly in 
proportion to the rolling speed, between limits of 
50 f.p.m. and 200 f.p.m. That is to say, the power 
absorbed per ton rolled on any specific reduction is 
the same at the higher or lower speeds. 

An explanation of the very widely held opposite 
opinion is that, while the actual work in deforming 
the metal per ton rolled is the same for all speeds 
within the range under consideration, unless the roll 
bearings are properly designed and lubricated for 
high speed working, a rapid increase in frictional 
losses, with consequent excessive heating of bearings, 
will result in an excessive total specific power con- 
sumption. This most important point in high speed 
mill design will be considered further. 

As will be understood by all engineers, with the 
heavy bearing pressures unavoidable in cold-rolling 
mills, an increase in speed may easily cause rapid 
generation of heat owing to bearing friction, and a 
cumulative increase in power consumption ; on the 
other hand, it is quite usual to find slow speed mills, 
not of the best type and in which the roll bearings are 
not in good condition, absorbing a considerably greater 
power per ton on metal rolled than is taken by a well 
designed high-speed mill. 

(4) The last point considered, namely, the difficulty 
of handling strips when delivered from the rolls at 
200 f.p.m. and similar speed, has some foundation. 


“flow” so 


It must be admitted that with hand feed to coiler, 
even at speeds of about 100 f.p.m., the operator is 
kept busy, and some skill and practice is necessary 
However, with modern automatic coiling equipment, 
all necessity of handling the metal between the rolls 
and the coiler is avoided. 

While, as explained above, the usual objections to 
higher rolling speeds cannot be said to be justified, 
there are very real difficulties in the way of high-speed 
work, the nature of which has been already indicated 
in the foregoing. They may be summed up as follows : 


(A) The difficulty of maintaining 
temperature in the roll bearings. 

(B) The necessity for more powerful mills and larger 
motors for any given work. 

(C) With the rapid delivery of finished coils more 
assistant labour per mill is necessary. 


a moderate 


The first-named difficulty is without doubt the 
greatest obstacle in the way of the general adoption 
of higher rolling speed. Even at moderate speeds of 
50 to 80 f.p.in. with the heavy bearing pressures neces- 
sary to effect the reduction per pass required, the 
frictional losses in the roll bearings are considerable, 
with consequent rapid generation of heat ; and with 
mills of the ordinary type, without special provision 
for minimising friction, dissipating heat, &c., any 
iperease in speed will inevitably result m an excessive 
temperature rise, the heat being generated at a greater 
rate than can be carried away by water cooling or 
other means, with the secondary result that the power 
taken by the mill is increased beyond reasonable 
limits. As previously mentioned, the excessive power 
consuinption caused by inefficient roll bearings at 
high rolling speeds has given rise to the belief that 
high speeds are uneconomical owing to the greater 
cost of power per ton of metal rolled. Actually, with 
mills correctly proportioned for high-speed work, and 
a proper design of roll bearings, frictional losses can 
be reduced to within reasonable limits, and the power 
consumption remains strictly in proportion to the 
speed, being consequently in proportion to the output 
of rolled metal. 

Similarly, the two remaining difficulties (B) and (C) 
are mainly a question of design both of the mill and 
its auxiliary coiling equipment, but the fact remains 
that for any given reduction or series of reductions 
the first cost of a properly equipped high-speed mill 
is necessarily greater than that of a mill for lower 
speed working and the labour cost per mill is somewhat 


With regard to this last point, it may be explained 
that a slow-speed mill working at, say, 60 f.p.m., 
can be worked comfortably by one roller and an 
assistant. With such a mill finished coils would be 
delivered at a rate not exceeding one every two or 
three minutes, while with the high-speed mill at 200 
f.p.m. similar coils are completed at the rate of two 
per minute, with the result that the roller and his 
assistant are kept busy in feeding the mill and 
removing the finished coils, and to take full advantage 
of the high speed and to avoid Joss of time between 
passes it is probably desirable to have a third assistant 
to ensure the regular and rapid supply of material 
to the mill and the removal of rolled metal. Even 
then, while the labour cost might be taken as 3: 2 
with the high-speed mill, the output is at least 3: 1, 
and the labour cost per ton is approximately 50 per 
cent. of that with the slower-speed rolls. 

Given a well-designed mill having sufficient power 
to utilise fully its capacity for a large output and 
proper organisation to ensure the supply and removal 
of material, the economy to be obtained by increasing 
rolling speeds to 180 or 200 f.p.m. is sufliciently 
obvious to require little further explanation. 

Before considering this question more fully it will 
be of interest to describe here an example of modern 
high-speed mill practice. 

The mill illustrated by Fig. 1 was recently built 
by W. H. A. Robertson and Co., Ltd., of Bedford, 
and erected in the works of one of the largest brass 
rolling firms on the Continent. It is interesting for 
two first, as being, as far as the writer is 
aware, the first and only high-speed brass strip rolling 


reasons : 


pipe connections to both rolls and bearings are seen 
at the right-hand end of the illustration. To ensure 
adequate and continuous lubrication to the roll 
bearings, a special system of forced oil feed is provided, 
a separate oil pipe being led directly to each bearing 
from a central reservoir and sight-feed lubricator 
with oil pump, shown mounted in the centre of the 
mill just beyond the left-hand housing, the oil pump 
being driven by a small crank on the overhead shaft. 

The top roll is adjusted in the usual manner by 
fine-pitch forged steel screws, working in steel nuts 
secured in the central boss of each roll housing. The 
rolls are driven in the ordinary way from the pinions 
by means of steel coupling spindles and coupling 
sleeves, which are accurately machined to give just 
sufficient clearance to permit the necessary vertical 
adjustment tothe top roll. (These spindles are hidden 
by the bracket supporting the coiler gear in the illus- 
tration.) The pinions are of forged steel, have double 
helical machine cut teeth, and are mounted in a totally 
enclosed gear case or pinion housing, providing an 
oil bath for the gears, with independent automatic 
lubrication to the pinion bearings. 

The driving motor, not shown in the illustration, 
is mounted on a bed-plate, just seen at the left-hand 
end of the mill. The motor is connected through 
@ flexible coupling to the gear shaft, which is forged 
of high carbon steel in one piece with the pinion, 
which gears with a spur wheel, both being contained 
in a totally enclosed gear-box. This pair 
reduces the speed from about 600 to 60 revolutions 
per minute, and has machine cut double helical teeth 
The shaft bearings are of the ring-oiled type, and the 


of gears 

















FIG. 1 


mill in Europe ; and secondly, that no mill of equal 
capacity has as yet been installed im this country. 
As mentioned previously, mills of this type and work 
ing at the same high rolling speed are the general rule 
in the United States, but this particular mill is espe- 


cially remarkable in thet it embodies many of the 
most advantageous features in British, American 
and continental mill construction. It has rolls 


300 mm. diameter (11-8in.), 350 mm. face (13-8in.), 
and at a roll speed of 60 revolutions per minute has 
a rolling speed of 56} metres per minute (185ft. per 
minute). But the actual roll speed is 62 revolutions 
per minute, and the rolling speed is consequently 
58-5 m. per minute, or 192ft. per minute. The 
nominal power of the driving motor is 80 horse-power 
at a speed of 600 revolutions per minute. The mill 
was guaranteed to effect certain definite reductions 
which were specified by the purchasing company, 
and was designed to reduce brass strips 160 mm. wide 
(6-3in.) from 1-5 mm. (-059in.) to 0-8 mm. (-0315in.) 
in two passes. The first pass after annealing to be 
1-5 mm. to 1-05 mm. (-059in. to -04lin.), equivalent 
to a 30 per cent. reduction in thickness, and the 
second pass 1-05 mm. to 0-8 mm. (-04lin. to -0315in.), 
equivalent to.a reduction of 23-8 per cent. Actual 
trials proved the mill to be capable of heavier reduc- 
tions on a greater width of metal than that specified. 

Dealing with the mechanical features in detail, 
the rolls are of forged chrome alloy steel, hardened 
to 95 deg. to 100 deg., as measured by Shore’s sclero- 
scope, accurately finished by grinding, the barrel 
being finished to a camber, that is to say, having a 
slightly larger diameter at its centre than at the ends. 
The roll frames or housings are especially heavy to 
avoid all possibility of spring or excessive vibration 
and are fitted with special phosphor-bronze roll 
bearings lined with anti-friction metal and provided 
with internal channels for cold water circulation, by 
which the “‘ brasses ” themselves are cooled. Besides 
this, the usual connections for water circulation to the 





higher, 


interior of the rolls are fitted. The flexible water 


HIGH-SPEED STRIP-ROLLING MILL 


slow speed shaft is coupled to the lower null pinion 
spindles through a special steel coupling. The whole 
mill forms an entirely self contained machine, the 
main bed-plate, gear-box and motor bed being all 
rigidly bolted together. 

In order to handle the strip as it issues from the 
rolls at this high speed, special coiling equipment 
is fitted. It was built to designs furnished by the 
Torrington Manufacturing Company, of Torrington, 
Connecticut, U.S.A., with whom the Bedford firm 
is closely associated. This automatic coiler is clearly 
shown in Fig. 1, which gives the coiler side of the mill, 
and its main features are the provision of great power, 
insuring sufficient tension on the strip between the 
rolls and the coiler driver ; automatic guiding and 
feeding of the metal from rolls to coiler, adjustable 
friction device to regulate the tension, and provision 
for reversal of the coiling spindle to loosen the coil 
to facilitate removal of coiled metal. Coilers of this 
and even more elaborate types are fitted to nearly all 
the brass strip mills in the United States, and already 
several have been fitted to mills in this country. 

Generally the mechanism of the coiler is simple ; 
by means of a chain drive from main gear shaft to the 
overhead shaft, the coiler first motion shaft is driven 
by a heavy belt running on flanged pulleys and pro- 
vided with a belt tightening device. The driven pulley 
contains a multiple-plate friction clutch, which pro- 
vides both for the necessary slip to compensate for 
the increasing speed due to the growing diameter 


| of the coil, and for the regulation of the tensién on 


the strip. It is possible to apply such a tension to a 
strip that the metal is torn apart. Between this 
maximum tension and the lightest pull, fine adjust- 
ment is obtained by means of the hand lever and 
notched quadrant seen just to the left of the clutch 
pulley. The shaft carrying the pulley is geared through 
machine-cut spur wheels to the main coiling shaft, 
the double set of gears being required in order to 
provide for reversal of the wind, and a double jaw 
clutch of special design is fitted and operated by foot 
G 
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pedals, placed conveniently for the operator. By 
means of these pedals the coiling shaft can be stopped 
and started in either direction at will; at the same 
time a system of links interlocked with the clutch 
pedal swing clear the outer supporting bearing of 
the coil spindle—seen at the right-hand end of illus- 
tration—when the spindle is stopped, thereby allow- 
ing free removal of the finished coil. The coiler drum 
itself is fitted on the square portion of the coiler spindle 
and is removed with the finished coil, and a spare 
drum is immediately slipped on, in its place, so that 
rollmg can be continued almost without a break. 
The finished coil can be removed from the first drum 
while the second coil is being wound. 

The essential feature of this coiling equipment is 
the automatic guide, shown encircling the coiler 
drum immediately behind the rolls, but too much 
space would be required to describe this most in- 
genious device in detail; it is sufficient to explain 
that by its aid the strip issuing from the rolls is guided 
round the drum and securely tightened on it, without 
need for any handling by the operator, who is only 
required to stop, start, or reverse the coiler and to 
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seconds, and as meanwhile the roller has the second 
coil ready to insert in the rolls, the operation of rolling 
is practically continuous. Indeed, the mill rolls are 
not stopped but run continually, but by means of a 
push button switch placed conveniently to the roller, 
the motor may be stopped instantly in case of accident. 

A third assistant is required to handle the finished 
coils, which are delivered to him as described above, 
and has only to remove the drum, and place it in 
readiness to replace the next finished coil. 

Fig. 2 shows the general arrangement of the mill, 
described above ; it will be noticed that the adjust- 
ment of the top roll is obtained by screws operated 
by spanners, as this method is most popular in this 
country and in America for finishing mills; but as 
continental rollers generally prefer a geared roll 
adjustment with a hand wheel operating both screws 
simultaneously, this gearing may be provided. 

On actual test this mill was found to be capable 
of heavier reductions than those specified, and Table I. 
gives details of reductions actually accomplished. 
To compare the output possible from a mill of this 
type with that from an ordinary slow speed mill, 


50 per cent. there would be an output of 1650 lb. per 
hour, or, say, 14} cwt. per hour. 

Assuming that three men are necessary to operate 
the high-speed mill and two men the low-speed mill, 
we have an output of about -75 tons per hour per 
man, in the former case and about -37 tons per hour 
per man in the latter. 

These results are summarised in detail in Table LI. 
It may be contended that such outputs, although 
shown to be possible, cannot be maintained in prac- 
tice ; in which case the rolling éfficiency must be lower 
than that assumed; and the production for both 
high and low-speed mills must be reduced in propor- 
tion, but in any case for the purpose of comparison 
the figures given are sufficiently correct. 

It is quite understood that in both cases a proper 
system for the transport of material to and from the 
mill must be provided, otherwise a considerably greater 
margin of lost time between passes must be allowed. 

From the foregoing it will be obvious that one high- 
speed mill with three men and an average power 
demand of 65 horse-power would produce the same 
quantity of metal as three slow-speed mills employing 
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FIG. 2—ARRANGEMENT 


assist in removal of finished coils as they are formed. 
The whole coiling equipment is mounted on a cast 
iron bracket or base, bolted to the roll housing and 
pinion housing. 

In operating a mill of this type a short test piece 
of strip is rolled to obtain the correct setting of the 
rolls for the required reduction. The coils are then 
passed through the mill continuously, the roller at 
the feed side of the mill inserting the leading end of 
the strip, passing it through the guide, and screwing 
down the cleaning press, which is provided on the 
guide table, immediately the metal is gripped by the 
rolls. His assistant at the coiler sees that the coiler 
drum is in position, the automatic guide closed 
and the coiling spindle started in the right cirection. 
The metal passes automatically from the mill rolls, 
is led by the guides round the drum, on which, after 
the first. two or three turns, it is firmly gripped and 
exerts a powerful tension on the strip, thereby re- 
moving any buckles or waves. As the coil is wound 
on the drum, which consequently grows in diameter, 
the speed of the drum is automatically reduced by 
the slipping of thé friction clutch previously men- 
tioned, and a uniform tension maintained. At 
the same time the automatic guide opens out to 
accommodate the increasing coil diameter. Immedi- 
ately the rear end of the strip leaves the roll, and is 
wound on the drum, the man at the coil stops the 
spindle by means of the foot pedal provided, the 


Is 


guide in the meantime preventing the loose end from | 


fiying free and causing damage. With the drum 
stopped, he opens the guide, depresses the reversing 
pedal which immediately loosens the coil on the 
drum ; the reverse stopping immediately the operator’s 
foot is removed from the pedal. By the interlocking 
gear, the outer end bearing of the coiler spindle has 
swung clear, and the man has only to slide the drum 
with the coil off the spindle, replacing it immediately 
by an empty drum, and the cycle recommences. 

As the operations described only occupy a few 


OF 


the time actually occupied in rolling a 50 Ib. coil of 
strip. 6} wide, -060in. thick to -040in. thick, in one 
pass, in a high-speed mill with a rolling speed of 180 
f.p.m. is about 18 seconds——the length of finished 


Taste 1.—Reductions Obtained in High-speed Rolling Mill. 
Rolls, 300 mm. diameter ; Rolling Speed, 192ft. per minute ; 
Material Rolled, Brass Strip. 


Per 
cent. 
reduction. 


Thickness Thickness 
before after 
rolling. rolling. 


Width. Reduction. Remarks. 


mm. mm. mim. 


mm. 
200 1-! I: . 


Ist pass 
2nd pass 
2nd pass 
2nd pass 
Ist pass 
Ist pass 
2nd pass 


souk —* 
a 


The remarks in last column give the number of pass 


after annealing. 


Norte. 


coil being about 54ft.—that is to say, it is theoretically 
possible to roll three and one-third coil» per minute, 
or 10,000 Ib. per hour. The factor of rolling efficiency 
has to be taken into account before the actual rate 
of production can be estimated. 

Rolling efficiency is the ratio of the time which a 
mill is actually rolling metal to the total working 
time. American mills claim to work at an’ average 


efficiency of from 75 per cent. to 80 per cent., but | 


taking a more conservative figure of 50 per cerit., 
the actual production in the example taken would 
be 5000 Ib. per hour, or, say, 45 ewt. 

In the case of the ordinary slow-speed mill working 
at about 60 f.p.m. the net time rolling one coil will 
be 54 seconds, giving a theoretical output of 1-1 coils 
per minute or’3300 lb. per hour. The rolling efficiency 
of a mill of this type would no doubt be less than that 
of a high-speed mill, but taking the same figure of 
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HIGH-SPEED STRIP -ROLLING MILL 


six men, with an average power consumption of 21 
horse-power each. In comparing the output per man as 
above the figures do not really represent the actual 
wages cost per ton, as only one man in each case is 


Taste LI.--Comparative Outputs from High and Low-speed Mills. 
Rolling Annealed Brass Strip 6}in. wide, -O6in. thick to 
-O4in. thick in One Pass. Weight of Coil, 50 lb. 


High-speed mill. | Low-speed mill. 
Rolling speed, Rolling speed, 
180 f.p.m. 60 f.p.m. 
Rolling efticiency,| Rolling efficiency, 
50%, one roller 50%, one roller 
and two assistants and one assistant. 
54ft. 
54 sec. 
54 sec. 
108 sec. 


54ft. 

18 sec. 
18 sec. 
36 sec. 


Length of coil, -04in. thick 
Time rolling one coil 
Time lost per pass .. 
Total time per coil . . , 
Actual number of coils 
rolled perhour .. .. 
Weight rolled per hour .. 
Weight rolled per man per 
OOEe ce as eb en 
H.P. to drive mill, average 


33 coils 
1650 Ib. 


100 coils 
5000 Ib. 
825 tb. 
21 HP. 


1660 Ib. 
65 HP. 


paid full rollers’ wages, and the extra labour recom- 
mended for the high-speed mill is only that of an 
unskilled man or lad, who is required merely to remove 
finished metal and-to supply the unrolled metal to 
the roller. 

It may also be pointed out that a slow-speed mill 
can be worked by one man only, the roller feeding 
the metal, attending to the coiler and also handling 
his own metal supplies and finished material ; but 
this can -obviously only be done at the expense of 
rolling efficiency, and in the same way a high-speed 
mill can be worked by two men only, with a some- 
what smaller loss of efficiency ; in the figures given 
above two and three operators, for the low and high- 
speed mills respectively, have been assumed, as this 
personnel is necessary if the maximum output is to 
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be obtained in either case. It. is obviously unecono- 
mical to employ an experienced roller on merely 
labourers’ work in handling the material. 

With regard to the power consumption, in both 
cases the minimum average power has been taken, 
assuming that in both mills the bearings are properly 
lubricated and efficient cooling is obtained. The 
power costs per ton are consequently the same in 
both cases. 

In this connection it is of interest to call attention 
to the fact that since the high-speed mill described 
in this article was designed, rapid progress has been 
made by the makers in the application of roller bear- 
ings to all classes of strip-finishing mills, many such 
mills have been put to work, and a saving of from 
30 per cent. to 50 per cent. in power consumption 
has been obtained. 

This proportional saving is, of course, obtained 
both with high and low-rolling speeds, but owing to 
the greater power consumption per mill in the case 
of the high-speed mill the saving is of greater import- 
ance. (With the example of low-speed rolling con- 
sidered the saving in power by the adoption of roller 
bearings would be from 7 to 10 horse-power, while with 
the high speed this saving would be from 20 to 30 
horse-power. ) 

Furthermore, the rated power of the motor in- 
stalled for driving the high-speed mill can certainly 
be reduced from 80 to 60 horse-power, thereby obtain- 
ing @ considerable reduction in the first cost of the 
complete installation. More important, however, 
than the saving in motor power is the complete elimi- 
nation of hot roll bearings, the risk of which is a serious 
cause of anxiety to all rolling mill managers and engi- 
neers, and, as will be understood from the foregoing, 
the importance of maintaining cool bearings, and con- 
sequently minimising bearing frictions, is of para- 
mount importance in the case of the high-speed mill. 

The writer is of the opinion that, now that the 
application of roller bearings has been proved to be 
successful with the cold rolling mill, the greatest 
obstacle in the way of the adoption of high-rolling 
speeds in this country has been removed. 








Institution of Mechanical Engineers. 


Tne annual dinner of the North-Western Branch of the 
Institution of Mechanical Engineers was held on Thursday, 
17th inst., at the Engineers’ Club, Manchester, under the 
chairmanship of Professor Gerald Stoney, D.Sc., F.R.S. 
Although the gathering was not quite as large as that at 
the previous dinner, it was unanimously agreed that the 
evening was a great success. The toast list was com- 
mendably short. ‘* The Institution of Mechanical Engi- 
neers '’ was proposed by Lieut.-Colonel Sir Joseph Nall, 
D.8.0., President of the Institute of Transport, who said 
that there was still room for improvement in steam engi- 
neering. It was obvious that we had not come to the end 
of this form of power and should have regard to its possi- 
bilities in considering the developments of other forms. 
The steam locomotive of to-day was, he said, substantially 
similar to that of Stephenson's period, and showed little 
improvement as regarded its thermal efficiency, and he 
urged the necessity of maintaining a true perspective. The 
public should not be coerced into believing that vast 
grants of State subsidies to one kind of power or a complete 
system of State control applied to that power was going 
to be to the benefit of the community as a whole. 

In replying to the toast, Mr. Daniel Adamson said that 
the Government was relying on the assistance of institu- 
tions such as their own. The Institution of Mechanical 
Engineers was being consulted by the Government as to 
changes with regard to Whitworth scholarships and the 
training of aircraft apprentices. The proposal to disrate 
the engineers in the Navy was a matter for regret, and he 
trusted that if that proposal came before Parliament it 
would be seen that justice was done to that class of men. 
It was suggested that the executive curl should be removed 
from the engineer officers’ cuffs, which meant depriving 
them of authority. The seriousness of such a proposal 
was obvious from the fact that 40 per cent. of the crew of 
a ship were concerned with engineering. Such a proposal 
would have the effect of deterring the right class of men 
from joining the Navy. 

The toast ‘‘Our Guests *’ was proposed by Professor 
Watkinson, who referred to Sir Joseph Nall’s remarks 
on the steam locomotive, which, he said, was an inefficient 
machine. Now that the railways had amalgamated it 
was hoped that money would be set aside for research into 
possible économies of power. He compared the railway 
locomotive with the prime movers used in road transport. 
For road purposes they were making use of fuel which cost 
twenty times as much as coal and were competing success- 
fully. He said that heavy oil engines could be developed 
to serve the purposes of railway transport. Oil fuel could 
be used with a saving of labour and the efficiency would 
be at least five times as great as that of our present steam 
locomotivés. We were, he continued, only at the begin- 
ning of the development of heavy oil engines. Mr. E. C. R. 
Marks responded to this toast. 

Brigadier-General Magnus Mowat, C.B.E., secretary 
of the Institution, proposed the toast of ** The Chairman.” 
and referred in complimentary terms to the chairman's 
work in connection with the steam turbine and especially 
the research work on steam nozzles. He said that although 
neither the Hawksley Medal nor the Stanley premiums 
were awarded this year, the awards to students had multi- 
plied and the young men belonging to the North-Western 
Branch were taking their full share. Amongst the latest 
developments of the Institution he mentioned the: new 
branch which had been formed in South America. Pro- 
fessor Stoney replied, and the proceedings. were wound up 
with the toast of “The Hon. Secretary, Mr. Dempster 
Smith,” proposed by Professor Stoney and seconded by 


Mr. Chas. Day. 





Letters to the Editor. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. 
HEATLESS COMBUSTION, 


Sir,—Mr. Pochobradsky refutes the conclusion, the 
absurdity of which I demonstrated in my last letter, and believes 
that “there is a balance of adiabatic work even in the case of 


now 


heatless combustion.” I have merely gone further and proved 
that there must be a balance in every case. 
I did not, according to Mr. Pochobradsky, 


curves on a P V diagram ; 


“ plot ’’ adiabatic 
therefore there is no onus on him to 
accept them as adiabatics. They are simply lines drawn at 
random through specified end points. Obviously, however, 
they must intersect some definite number of times between 


If 


Mr. Pochobradsky cares to go over my original proof again, 


zero and infinity. I have shown them as intersecting once. 
demonstrating the self-contradictory nature of bis own original 
conclusion, he will find it applies to any number of intersections. 
In other words, the actual forms of the adiabatic curves do not 
enter into the proof. 

My proposition on the efficiencies of ideal gas and petrol 
engines does not rest on heatless combustion, but on Mr. Pocho- 
bradsky's own conclusion that all the adiabatic expansion lines 
must, at the original volume, pass through what would have 
been the explosion pressure point at that volume. The resulting 


efficiency formula is absurd—not faulty—because Mr. Pocho- 


bradsky’s original cqnclusion, as he now admits, was faulty. 


The terms K,, and K,, were defined as constant by Mr. 
Pochobradsky and not by me. I have never stated that calorific 
value, or heat of reaction, is constant with temperature. What 


I maintain is that thermodynamic analysix cannot be applied to 
show that calorific value, thus defined, varies with temperature. 
I have always kept in mind the possibility that heat of reaction 
may vary but 
verified experimentally, thermodynamic theory will not provide 


with temperature, should such a fact ever be 


The explanation must lie in some other 
thermal energy 


any explanation of it 
field that 
exchanges alone. 

I have given the commonly accepted definition of calorific 


outside involving and mechanical 


value already. Mr. Pochobradsky has quoted it in his letter in 


your issue of the 23rd ult. I repeat it here “The calorific 


values of fuels are usually obtained either at constant volume 
or constant pressure, the heat evolved being measured after 
the temperature of the exhaust products has been reduced to the 
initial temperature of the mixture. In some cases allowance is 
made for the difference in the internal energies or total heat 


energies, as the case may be, at that temperature, but in general 


at normal temperatures this is so small as to be practically 
negligible,” i.c., the calorific value is given by 
7 1 
g@=/c,¢t — /c,4T (1) 
o Oo 
Mr. Pochobradsky’s calorific value is 
r TY 
g= /C,aT - fe, iT - (2) 
Vv oO 


The allowance to which I refer in the above quotation is simply 


T T; 


Je, dtl [ent 


oO o 
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and is the quantity which Mr. Pochobradsky omits from his 
calorific value. 

When T, T,, (1) and (3) become identical and (2) 
zero, the condition defined by Mr. Pochobradsky as “ heatless.’ 
He may not have coined the word himself, but he has applied it 
Wa. J. Waker. 


becomes 
’ 


to this specific condition 
Dundee, December 14th 


Sir,- -Heatless combustion was suggested by you as an explana- 
tion for certain phenomena in connection with explosion of 
you also gave as an illustration the action of 
This action, according to actual 
observation, proceeds exothermally temperature of 
2830 deg. Cent. absolute is reached, at which temperature the 
action becomes neutral, and above this temperature it becomes 
endothermic. The problem appeared to me in the light that at 
some higher temperature a thermochemical action would proceed, 
the temperature of the products remaining the same.as that of 
the mixture ; that particular temperature being called the neutral 
point and the action at that point you described conveniently 


gaseous mixtures ; 
hydrogen on carbon dioxide 
until a 


as heatless. 

I have shown in my letter published ‘in your issue of October 
23rd that the amount of heat evolved by the combustion of a 
mixture at various temperatures varies with the temperature, 
and with the help of thermodynamics | was able to advance an 
explanation for the partly exothermic, then neutral, and after that 
endothermic nature of the action of hydrogen on carbon dioxide. 
Mr. Walker suggested that my fundamental equation, and conse- 
quently the whole analysis, was wrong ; but he had to alter his 
view completely. I have assumed that Mr. Walker endeavoured 
to throw some ‘light on* the problem of heatless combustion ; 
my assumption proved to be wrong, as it is now perfectly clear 
that the two points he raised, namely, definition of calorific value 
and a process involving adiabatic compression and expansion, 
are entirely irrelevant so far as heatless combustion, as raised 
Mr. Walker proves 
value at 


by you and discussed by me, is concerned. 
in his last letter that he had for calorific 
different terms which differ by a certain allowance 
only one term or two equivalent terms, as long as they do repre- 
sent what is zenerally the * ealoritic 
1 submit that the terms | used fulfil this condition. It is unfor- 
tunate if in a discussion two different things are put under one 
and the same name, or if a conclusion put forward solely for heat- 
obviously 


least two 


I prefer 
value.” 


meant by name 


less combustion is applied on exothermic action ; 
confusion must result. Those readers who are interested in the 
probleny of heatless combustion would be well advised to free 
themselves of that confusion, as, no doubt, the discussion of 
calorific value and processes involving adiabatic compression, 
and expansion so vehemently pushed forward by Mr. Walker has 
absolutely no bearing on the problem of heaticss combustion, 
and there is therefore no need for me to add anything to my 


previous statements. My original equations and analysis 

remain entirely untouched by such discussion, and it was neither 

disproved nor replaced by better ones. 
Erith, December 16th. B. 


Ep. Tun E.} 


POCHOBRADSKY. 


[This discussion must now cease. 


> DOUBLE-BOGIE TENDERS. 

Sim,—Having made a footplate trip on an express engine 
fitted with a double-bogie tender, I can personally testify to the 
unpleasant side swinging of such tenders at the front end when 
travelling at a good speed 

Jt may be worth while to add that double-bogie tenders with 
Peter Drummond in 1900 
series, and also, in the 


inside bearings were adopted by Mr 
for his celebrated 4-6—)'s of the “ Castle ” 
same year, for six 0-6—0's, in each case on the Highland Railway. 
Succeeding 0—6—0's had, however, six-wheeled tenders. 

Double-bogie tenders were also used by Mr. Jas. Manson on 
the G. and 8.W.R. in 1903, for the first ten engines of the 4-6-0 
type designed by him. The bearings of these tenders were out- 
side the wheels. Six-wheeled tenders were provided by Mr. 
Manson for his seven further 4-6—0's of 1910-11. 

Again, one of the Great Central 2-8—0's, No. 966, when rebuilt 
and adapted for burning pulverised coal, in May, 1922, was 
equipped with an extra large and specially designed tender. 
carried on two four-wheeled outside-framed bogies. This tender, 
with 7 tons of fuel and 4150 gallons of water, weighed 
18 cwt. It is not perhaps generally known that No. 966, as 
reconstructed in 1922, had a boiler 6ft. in maximum diameter. 
The cylinders were 2lin. by 26in. and the coupled wheels were 
4ft. 8in. 

Other instances of the employment of double-bogie tenders 


52 


tons 


were those of the imported American 2-6—0's of 1899-1900, 

seventy out of the eighty engines supplied having tenders of 

this description, but the engines were not of British design. 
Stevenage, Herts., December 21st F. W. Brewer, 








ROYAL INSTITUTION. 


Tue Christmas Lectures at the Royal Institution are this year 
to be delivered by Sir William Bragg, who has chosen for his 
subject “ Old Trades and New Knowledge.” It is interesting to 
note that the forthcoming series of these lectures, which are 
specially intended for juvenile audiences, forms the one hundredth 
course since they were founded by Faraday. The following are 
the titles of Sir William's six lectures :—(1) The Trade of the 
Sailor, (2) of the Smith, (3) of the Weaver, (4) of the Dyer, 
(5) of the Potter, (6) of the Miner. They will be delivered on 
(1) Yuesday, December 29th, (2) Thursday, December 31st, 
(3) Saturday, January 2nd, (4) Tuesday, January Sth, (5) 
Thursday, January 7th, and (6) Saturday, January 9th, and 
will begin in each case at 3 p.m. 

The following is a list of the Friday Evening Discourses, 
which have beenvarranged for the before-Easter session of th« 
Institution :—January 22nd, Sir William Bragg, Fullerian 
Professor of Chemistry, “‘The Work of the Davy Faraday 
Research Laboratory"; January 29th, Sir William B. Hardy, 
Sec. R.S., “On Films ” ; February 5th, Professor George Gordon, 
** Shakespeare's Engligh "’; February 12th, Dr. Robert Robin- 
son, F.R.S. (subject not yet announced); February 19th, the 
Hon. John W. Fortescue, LL.D., Librarian at Windsor Castle, 
“George III. in his Papers"; February 26th, Dr. C. Hagberg 
Wright, secretary and librarian, London Library, ** Nicolas de 
Peiresc and his Circle: The Story of a Seventeenth Century 
Patron of Learning” ; March Sth, Sir Henry Maybury, 
M. Inst. C.E., ‘‘ London Traffic’ ; March 12th, Sir J. J. Thomson, 
O.M., F.R.S., M.R.L., “ Radiation from Electric Discharges ” 
March 19th, Mr. John Tweed (subject not yet announced) ; March 
26th, Sir Ernest Rutherford, O.M., D.Sc., F.R.S. (subject not yet 
announced ). 

The following is a list of the general courses of lectures arranged 
for the forthcoming before-Easter session of the Institu- 
tion :—Tuesdays, January 19th, 26th, “‘ X-rays and Living 
Matter,” by Dr. James A. Crowther, Professor of Physics, 
University College, Reading, 5.15 p.m.; Tuesdays, February 
2nd, 9th, “Surface Action,”’ by Dr. Eric K. Rideal, Owen Jones 
Lecturer on Physical Chemistry, University of Cambridge, 
5.15 p.m.; Tuesdays, February 16th, 23rd, March 2nd, and 
Monday, March 8th, “‘ The Egg "’ (1) Introductory, (2) The Shell, 
(3) The Yolk, (4) The White, by Mr. Joseph Barcroft, F.R.8., 
Fellow of King’s College, Cambridge, Fullerian Professor of 
Physiology, 5.15 p.m.; Tuesdays, March 16th, 23rd, “ The 
Growth of Crystals,” by Dr. Cecil H. Desch, F.R.S., Professor 
of Metallurgy, University of Sheffield, 5.15 p.m.; Thurs- 
days, January 2ist, 28th, (1) “The Language of Birds,” (2) 
“The Breeding Factor in Birds,” by Dr. Charles J. Patten, 
Professor of Anatomy, University of Sheffield, 5.15 p.m.; 
Thursdays, February 4th, 11th, 18th, ** Who were the Greeks ? ” 
by Dr. John L. Myres, Fellow of the British Academy, 5.15 p.m.; 
Thursdays, February 25th, March 4th, Ith, “The Atom of 
Light and the Atom of Electricity,’ by Dr. C. D. Ellis, Fellow 
of Trinity College, Cambridge, 5.15 p.m.; Thursdays, March 
18th, 25th, “The Indecisiveness of Modern Warfare,” by Dr 
John Holland Rose, Vere-Harmsworth Professor of Naval 
History, University of Cambridge ; Saturdays, January 23rd, 
30th, (1) “‘ The Evolution of Currency and Coinage,” (2) “ The 
British Coracle, or Skin-covered Boat, and its Affinities,” by 
Mr. Henry Balfour, F.R.S., Curator of the Pitt Rivers Museum, 
Oxford, 3 p.m.; Saturdays, February 6th, 13th, “The Triad 
and the Perfect Fourth: (1) Their Nature, (2) Their Uses from 
Hucbald to the Present Day,” by Sir Walford Davies, Professor 
of Music, University College of Wales, Aberystwith, 3 p.m.; 
Safirdays, February 20th, 27th, ‘Roman Britain,” by Dr 
George Macdonald, Permanent Secretary, Scottish Education 
Department, 3 p.m.; Saturdays, March 6th, 13th, 20th, 27th, 
“The Rare Gases of the Atmosphere and their Importance in 
Atomic Theory,” by Sir Ernest. Rutherford, O. F.R.S., 
Professor of Natural Philosophy, R.1., and Cavendish Professor 
of Experifnental Physics, University of Cambridge, 3 p m. 








Tue official report of the Italian State Railways 
shows that the financial year 1924-25, during which the 
railways were administered an autonomous section 
of the recently created Ministry of Communications, 
marks the close of the long poriod of financial deficits in 
this important service. The report reveals a remarkable 
growth in the goods and passenger traffic, while at the 
same time the average number of the staff has declined as 
compared with previous years. To meet traffic require 
ments, important orders have been placed for new engines 
and other rolling stock. While receipts increased by 658 
million lire, expenses rose by 70 million, leaving a net 
increase of 588 million lire. With this sum the deficit of 


as 





412 million for the year 1923-24 has been wiped out, and 
a net surplus of 176 million remains in hand. 
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The Drac-Romanche Water Power 
Undertaking. 


FRANCE can be termed with all justice the cradle 
of armoured concrete construction, and since the war 
a number of remarkable works have been undertaken 
in that country which show that engineers and con- 
tractors there have been by no means standing still. 
Armoured concrete has proved to be very useful for 


TYPICAL CROSS 


mans of work connected with hydraulics, 
for drains, sewers, water supply pipes, and in con- 
nection with water power development for conduits, 


flumes, syphons, balancing chambers and pressure 


classes 


pipes. 
An interesting example of this construction is to 
seen near Grenoble in the French Alps, in con- 
nection with the Drac-Romanche power station, 
where a pressure pipe of 6m. internal diameter has 
been constructed working under a pressure of 7 m. 
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FIGS. 2 AND 3—VIEWS IN THE 


to 14 m. head of water, say, from 23ft. to 46ft. Some 
photographs and diagrams of this work were shown 
at the exhibition recently held at Grenoble. The 
power station is situated about 5 miles from the city 
in a district where there is a good demand for power 
for such industries as paper and pulp board making, 
chemicals, and textiles. The system was 
initiated * because, during the war, existing power 
supplies could not cope with the industrial demands. 

The two streams, the Drac and its tributary the 
Romanche, both of which are utilised upstream for 


dyes, 


power generation, have very variable flows, the com- 
bined volume of water in the months of May and 
June, when the rivers are in flood after the melting 
of the snow and ice on the mountains and table lands 
of the Dauphiné, exceeds 200 cubic metres, say, 
7080 cubic feet, per second. The Drac joins the Isére 
below the city, this latter river joining the Rhone 
near Valence. Apart from the pipe itself there are 
other points of interest with regard to the works. 
The total length of the river affected by the installa- 


Width excavated by “+ 
steam shovel 


tion from head training works to the end of the tail- 
race is about 3 kiloms. The total difference of head 
is 18 m., say, 59ft., of which about 17 m. are utilised. 
The mean annual flow is 80 cubic metres per second 
with a minimum of 30. There are no arrangements 
made for water storage on these works, although 
some large schemes are under discussion with regard 
to the upper watershed. The bed of the river consists 
largely of a compact ballast, which goes down to 
50 m. or more before rock is reached, and this factor 


INTERIOR OF THE PIPE 


made the construction of the foundations of many 
sections of the works a matter of some difficulty, 
especially in view of the sudden freshets to which 
such mountain torrents are subjected. , 

A barrage is situated a short distance below the 
confluent of the two torrents. On the west side there 
are four openings, each 16m. wide, fitted with 
balanced sluices, which can be regulated for the flood 
discharge, then a spillway 60 m. long, which in normal 
flow conditions is surmounted by a shuttering 3 m. 
high. There is a sluice for the discharge of pebbles 


} and gravel, of which large quantities are brought down 
in flood time. This is controlled by a Stoney sluice 
gate, 16m. wide, 50 tons in weight, operated by a 
50 horse-power motor. The water, in making its way 
to the intake canal, passes into the gravel depositing 
chamber and then turns at right angles through 
fourteen 6 m. openings arranged with grids on the up- 
stream side. 

The foundations of these head works were begun 
during war time, when it was difficult to arrange for 
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SECTIONS OF THE REINFORCED CONCRETE PRESSURE PIPE 


steel caissons, and therefore armoured concrete 
caissons, 20 m. long, 5m. wide and 8m, deep, were 
adopted, sunk without compressed air. They were 
fitted with steel cutting the sinking being 
assisted by means of powerful electrically driven 
pumps. The foundations carried down 8 m. 
to 10 m. below the river bed. 

The water on its way to the power station passes 
into a settling chamber 100 m. long, 34 m. wide and 
6m. deep, in which much of the sand brought down 


edges, 


were 


DURING CONSTRUCTION 


can be deposited. This sand can be discharged into 
the river by means of an electrically driven traveller 
fitted with a scoop. The entrance canal can be shut 
| off in a few seconds by means of a balanced sluice 
| 8m. wide for 4m. depth of water. The canal is 
745 m. long. A grid is placed at the entrance of the 
| peessure pipe. 

| This armoured concrete pressure pipe was con- 
| structed to the design of Monsieur Delamarche, of 
Grenoble, who, as far back as 1899, designed a pipe, 
3°30 m. diameter, 2400 m. long, to work under a 
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head of 20m. for a water power installation further 
up the valley of the Drac. Fig. 1 shows a section of 
the pressure pipe, which has an internal diameter 
of 6m., say, 19ft. 8in. It is constructed in two 
straight lengths, joined by a curve of 200 m. radius. 
The total length is 1456m. There are two concentric 
rings of reinforcing bars, which are close together at 
the bottom, but are separated at the crown of the 
pipe. Sixteen bars are_used per metre length, eight 
for each ring. The diameter of the bars varies from 
14mm. to 22 mm.—40-55in. to 0-86in.—depending 
on the pressure head in the pipe, which varies from 











FIG. 4 STEEL FORM FOR MOULDING SIDES 


6-34m. to 14-25m. There are longitudinal bars 
which vary in diameter and number from 90 of 
10 mm.—0- 39in.-—-at the upper end to 135 of 12 mm. 

0-47in.—at the lower end. There are also eight 
supplementary bars per metre run at the shoulders 
of the pipe. As can be seen from Fig. 1, the pipe 
proper rests on a concrete trough furnished with 
drains. Where the ground passed through was of a 
loamy character the concrete was carried down to 
the gravel. The water-tight part of the walls are 
(}- 20 m.—7-87in.—-thick at the bottom and 0-28 m. 

Llin.—in the upper part. 

A steam shovel was used for the excavation of the 


from Fig. 4. 
were used. 

The problems regarding the quality of the steel 
and the best methods of fixing the bars were studied 
in the testing laboratories of Messrs. Bouchayer and 
Vaillet, of Grenoble, which laboratories were put at 
the disposal of the engineers of the works. A work- 
shop for the bending and electric welding of the rings 
was arranged in a convenient position. The bars 
used were of commercial lengths butt-welded together 
into long lengths and then cut so as to give 19-80 m. 
for the outside rings and 20-20m. for the outside 
rings. They were bent to a circle in special rolls and 
then electrically welded up. With the aid of two 
welding machines 100,000 welds and 20,000 rings were 
made in seven months. 

These rings were taken by trolley to the site and 
placed in position with the aid of a moving stage 
running along the invert. Figs. 2, 3, and 5 show the 
reinforcement in place. The section on the invert 
was first laid, and then the sides and top with the aid 
of internal and external movable sheet steel forms. 
For the pipe walls a mixture of 450 kilos. of cement, 
0-5 cubic metre of sand and 0-65 cubic metre of 
gravel was used. The cement employed was of a 
comparatively rapid-hardening type, which allowed 
the forms to be moved ten hours after casting. This 
type of cement, which is manufactured from local 
argillaceous limestone, has been made by Messrs. 
Vicat for a number of years, and is used for such classes 
of work as that under consideration. It is materially 
cheaper than * Ciment Fondu.”’ 

An electrically operated gantry —Fig. 6, page 696- 
running astride the pipe on temporary rails was used 
for making the concrete ; this carried an elevator for 
the aggregate, a concrete mixer, and shoots to take 
the mixture to the point required. The walls were 
made in 12-59m. lengths, 80 cubic metres being 
required for each section. The internal form was sup- 
ported on wheels on rails on the already set invert, 
and, by means of jacks after the cement was set, the 
upper part was lowered and the form moved forward. 
The ring was cast in the afternoon and the form 
moved forward the following morning, one section 
therefore being made each day. Fig. 7 shows the part 
of the pipe completed ready for covering. An earth 
bank was placed over it to protect it from the weather 
and from temperature variations. 

After the tube walls were completed and covered 
up the joints between successive 12-50 m. sections 
were touched up by hacking out to a V groove and 
fillmg in with a rich cement mortar well rammed ; 
this was done after covering to obviate any tempera- 
ture stresses which might lead to cracking. The tube 
was allowed to harden for several months before water 
was let in, and although several small leaks took 
place during the first few days, they rapidly sealed 
themselves up. The construction of the pipe pro- 
ceeded from first to last without a hitch, and it has 
proved to be in every way tight and satisfactory. 
The construction of this section of the works took 
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FIG. 5-—VIEW ALONG PIPE TRENCH SHOWING REINFORCEMENT 


trench. The ground passed through was part of the 
old bed of the torrent, and, as a rule, after the first 
metre depth it consisted of a mixture of sand and 
pebbles, the latter having an average diameter of 
10mm.—0-39in.—-and not usually more than 25 mm. 

just under lin. A great deal of the material exca- 
vated was used for the concrete in the foundations. 
After the excavation was completed, drains, designed 
to carry off 1000 litres per second, were put into the 
corners of the trench. The foundations of the invert 
were first put in and then a braced sheet steel form 
running on temporary rails was used for the moulding 
of the sides of the supporting trough, as can be seen 





a& year to carry out. It required 12,000 cubic metres 
of ballast and 3000 tons of lime for the foundations 
}and for the pipe proper 1300 tons of bar steel, 5000 
tons of rapid-hardening cement, and 11,000 cubic 
metres of sand and gravel. The weight of the rein- 
forcement came out to less than 1 ton per metre run. 
This pipe, which is said to be the largest concrete 
pressure pipe in the world, was constructed by the 
Société Anonyme de Conduites et Potaux en Ciment 
Armé, of Grenoble, which firm is an offshoot of the 
Vicat Cement Company of the same city, its engineer 
being the above-mentioned Monsieur Delamarche. 
The station to which the conduit pipe supplies 


water is built on part of the old river bed. It is pro- 
tected against floods by a bank 1200 m. long, and is 
designed to utilise 80 cubic metres of water per second. 
In order to relieve the conduit from danger from shock, 
should the loads on the turbines be suddenly shut off, 
it was desirable to arrange for a large balancing 
chamber with provision to divert 80 cubic metres of 
water per second. In view of a project for the utilisa- 
tion of the same water for another installation further 
down stream without having to go to the expense of 
a barrage across the whole river bed, it was desirable 
for arrangements to be made so that the whole of the 
water arriving by the pressure pipe could be rapidly 
diverted into the tail-race should any shutdown take 
place in the power station. 

It was decided, therefore, to build a large armoured 
concrete tank over the turbines, 50 m. long and 18 m. 
wide, to act as balancing chamber and forebay with 
provision for the diversion sluices. The conduit is 
connected to this tank by means of a rising rectangular 
bell mouth. The station contains five 3000 horse- 
power turbines running at 337 revolutions per minute, 
constructed by Messrs. Neyret-Beylier and Piccard- 
Pictet, of Grenoble. For a working head of 17 m. 
the speed of revolution is high. The turbines are of 
the open-chamber two-wheel horizontal modified 
Francis type. The vanes are operated by a rapid- 
acting hydraulic governor. The turbines are con- 
nected to 2800-kilovolt-ampére, 5500-volt ** Gram- 
mont "’ three-phase alternators, 50 periods. In addi 
tion to the usual switching and feeder apparatus there 
is a step-up transformer house, 5500 to 26,000 volts, 
by which connection is made to high-tension systems 
of three power companies which furnish supplies of 
electricity to the neighbourhood. 

It may be mentioned that for the execution of all 
the works, including the conduit pipe, the power, 
station and the inlet works extensive use was made of 
three-phase power supply furnished by two neigh- 
bouring power companies, an alternative supply 
being therefore available. Temporary high-tersion 
lines were run to important points, and step-down 
transformers were arranged in a number of wooden 
cabins to supply the three-phase motors used on the 
works. One of these cabins can be seen in Fig. 5, 
a low-tension line being run alongside the trench to 
give current to the different gantries and mechanically 
operated portable moulds. Owing to the nature of the 
foundations extensive uke was made of electrically 
driven pumps. Over 100 three-phase motors were 
used on the different sections of the whole works, 
aggregating about 2000 horse-power. 

The original studies for the complete works project 
were made by Monsieur Auguste Bouchayer, and the 
main contractors for the whole works were the 
Société Générale D’ Enterprises, of Paris. The under- 
taking has now been in operation for several years, 
and the various original features in the design have 
justified those who were responsible for them. 





ROAD MAKING IN CHINA. 


In his recent official report on the industrial condition 
of China, Mr. H. J. Brett, British Commercial Secretary, 
in Shanghai, makes the following remarks concerning 
the present condition of road transport in that country :— 

One of the few encouraging developments noticeable 
in China within the last few years has been the very marked 
interest displayed by local authorities and by the public 
generally in road-building schemes, and in spite of the 
difficulties created by civil war and widespread disorder, 
the movement continues to make steady progress. In 
an article published in a Shanghai journal some months 
ago, a list was given of roads already constructed in various 
parts of the country, the total mileage amounting to about 
seven thousand, and it was stated that this list was by 
no means comprehensive, there being at least a further 
six thousand miles of good roads already built or under 
construction. In the list given in that article practically 
every province in China is included, Those in which most 
progress has been made are Kiangsu, Shantung, Shansi 
and Chihli, and more than half the roads are described 
as being suitable for motor traffic. Without accepting 
these figures as being absolutely accurate, there can be 
no question that a realisation of the necessity for improving 
the internal means of communication is growing im all 
parts of the country and that some thousands of miles 
of roads suitable for at least the lighter type of motor 
traffic have already been constructed. In some cases 
these roads have been built by local authorities or chari 
table organisations as a means of finding employment for 
disbanded soldiers or famine refugees, but in many in- 
stances they are purely private enterprises, the company 
holding the concession having a monopoly of motor traffic 


| and charging tolls on all vehicles using the highway. This 


development, which is still only in its infancy, is likely 
to have far-reaching effects in opening up internal markets, 
and one immediate result will naturally be an increased 
demand for motor vehicles, both for passenger and goods 
traffic. Mr. Brett would like at the same time to eyiphasise 
the point that any expectation of an immediate market 
in China for large quantities of motor omnibuses and trucks, 
and especially for the heavier types of such vehicles, would 
be altogether premature. A very large proportion of the 
new roads constructed in country districts are of a primi- 
tive type, insufficiently ballasted, and suitable at the best 
of times only for the lighter forms of motor traffic, while 
after floods they may altogether impassable for con- 
siderable periods. The Chinese companies running motor 
services are, as a rule, provided with little capital, and their 
main object is to procure a vehicle at the lowest possible 








price, which can be made to serve their purpose, 
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Mechanical Couplers for the Indian 
Broad-gauge Railways. 


Srvce the article on “‘ Mechanical Couplers for Indian 
Railways '’ appeared in Tae ENGINEER of March 2nd, 
1923, considerable progress has been made towards 
securing adoption of an automatic mechanical coupler 
operating in the vertical plane for the broad-gauge rolling 
stock mentioned. The Railway Board, having accepted 
in principle, the advisability of a change from the ordinary 
side buffers and screw couplings to a central automatic 
mechanical arrangement, deputed an officer to visit the 





WILLISON AUTOMATIC COUPLER ON 


United States for the purpose of investigating the working 


of mechanical couplers there, and the report he submitted 
was referred to the Indian Railway Conference Association. 
That body, after a careful review, made a recommendation 
to the Railway Board that before any particular make of 
coupler was chosen, an opportunity should be given to 
different manufacturers of such devices to demonstrate 
what they could do in the way of providing an appliance 
which would satisfactorily meet the Indian requirements, 
and also to enable the change-over to be easily and success- 
fully made. 

It will be remembered that the proposal put forward 
at the time of our article referred to above, was to fit the 
mechanical couplers below the existing underframe, so 
that the ordinary draw gear would not be interfered with 
during the change-over period, and whilst vehicles were 
being equipped with mechanical couplers. It was intended 
that the couplers should be fitted with their faces lin. in 
advance of the buffers, so that if two “ fitted ’’ vehicles came 
together, the couplers would engage and operate before 
the buffers were compressed. In like manner, if an un- 
fitted vehicle had to be attached to a fitted one, the screw 
coupling of the former could be thrown over the draw 
hook of the latter without trouble. In this proposal 
there was embodied the suggestion that it would be an 
advantage to adopt, ultimately, carrying wheels for the 
goods stock of reduced diameter—33in. against the present 
practice of 43in.—so that the carrying capacity of the 
vehicles could be improved and better advantage be taken 
of the limited loading gauge; furthermore, a reduction 
in tare would also be secured. This method of meeting 
the case was rejected by the Railway Board, and an in- 
struction was issued that any central mechanical coupler 
fitted must be placed on the present centre line of draft ; 
in other words, the coupler shank must replace the draw- 
bar. This decision, of course, had a very important effect 
on any development, as it practically placed the Indian 
problem on exactly the same footing as that which has 
embarrassed railway engineers in this country and Furope. 
It emphasised the absolute necessity of finding a transition 
method, whereby fitted vehicles could be attached to 
unfitted vehicles during the change-over period, and so 
obviate any dislocation of traffic. 

Up to this point, the advocates of a central mechanical 
coupler had in view the M.C.B. coupler of America as the 
one in more general use, which might be modified to suit 
their requirements ; but the decision of the Railway Board 
that the existing centre line of draft gear must be main- 
tained had the effect noted above, and threw the whole 
project back into the ‘‘ melting pot.” A committee of 
railway mechanical engineers was therefore hastily sum- 
moned. From its meetings resulted a suggestion that 
the difficulty could be met by using a ‘‘ yoke ”’ suspended 
from trunnions cast on either side of the coupler head, to 
earry the link or links, which could then be passed over 
the hook of the adjacent unfitted vehicle, as usual. Such 
a proposal was made quite twenty years ago in Germany, 
but was found to be impracticable in service. The trunnions 
are subject to breakage, the yoke is likely to be distorted, 
and the links only provide a slack coupling in place of the 
present tight screw arrangement. 

Finally, the proposal of the I.R.C.A. that the matter 
should be referred to the coupler manufacturers was 
adopted. Various makers have aécordingly experimented 
during the past twelve months. So far as the finding of a 
solution in connection with the M.C.B. eoupler goes, the 
matter appears at present to be in a very similar position 
to that it was in twenty five years ago, The problem 


is a most difficult one, for apart from the fact that the 
revolving knuckle of the M.C.B. coupler closes the cavity 


| of the head, thus preventing the introduction of links, 


difficulties are presented by the limited’ dimensions to be 


|met in establishing connections with existing buffers. 


Attempts have been made to rearrange the knuckle and 
remove the locking gear to the side, so as to clear the jaw 
of the head for the reception of a link, &c.; but any modi- 
fication in this direction produces complications with other 
details to an extent which involves almost complete 
redesigning. Alterations which appear at first sight simple, 


on closer investigation reveal the fact that the locking | 
The | 


mechanism would have to be entirely remodelled. 
head would then become heavy and unwieldy, whilst the 
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knuckle would lose its ability to engage successfully 
vehicles of varying heights. Hopes of securing satis- 
factory transition arrangements have proved equally 
fallacious. Al! loose links, pins, and detachable parts are out 
of the question when the operations of ordinary shunting 
in goods yards are considered. 

It is advisable here to refer to the attempts American 
experts have made to improve and perfect the M.C.B. 
coupler. That it has its imperfections and shortcomings, 
there can be no doubt whatever; they have been recog- 
nised in America for years past. The number of modifica- 
tions, improvements, &c., formed the subject of so many 
patents that they became most bewildering. Numbers of 
new couplers were constantly being made, and a multitude 
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of the parts liable to fracture had to be kept in store 
all over the country for replacements. The matter 
becoming so complicated, the American Railroad Asso- 
ciation decided to secure the co-operation of the manu- 
facturers with the railway officers in order to investigate 
the subject thoroughly, and attempt to devise a standard 
coupler which should embody all those improvements 
introduced by the different makers and be suitable for 
hauling the very heavy trains now common. The investi- 
gations of this combined committee provide most inter- 
esting reading. They are included in a number of reports 
issued by the Master Car Builders’ Association, from which 
we learn that innumerable experiments, observationa, 
&c., were made before any definite improvements were 
devised and recommended, The fact that any new standard 


coupler must interchange with those already in service, 
made it essential that it should possess a similar contour, 
and thereby the investigators were seriously handicapped. 
Briefly, the result has been the design of a coupler head 
with a “ revised’’ contour, now known as the “ A.R.A.,”’ 
type “D.”” Had those who were deputed to make this 
attempt at improvement had a free hand in the matter 
of ‘‘ contour,” an entirely different outline would doubtless 





have been adopted, for it is recognised now how much 
depends on this. As an outcome of this “ super ” inquiry, 
one of the largest manufacturing firms felt so convinced 
that a radical change in contour was essential, that it 
carried out further investigations, and has since evolved 
a new coupler which embodies all the good features of a 
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vertical plane central coupler without the disadvantages 
known to exist with the M.C.B. This coupler is known as 
the ** Willison,” and a considerable number have recently 
been sent to India, and are already in service on the 
different broad-gauge railways, to demonstrate their 
ability to meet the particular wants of the case. Very 
extensive and comprehensive tests are also peing made 
on the Continent in both France and Garmany. 

The illustrations herewith show the coupler as applied to 
some new wagons of the Bengal Nagpur Railway, sent 
out early this year, built by the Midland Carriage and 
Wagon Company, of Birmingham. It will bs seen from 
them how the ordinary screw coupling hangs from the 
coupler head, and is ready for the attachment of an 
ordinary vehicle by simply lifting and throwing the 
shackle over the hook, as is usual in everyday service. 

The drawing shows the construction of the coupler, 
and it will be seen that it is an extremely simple 
arrangement. The jaws being V shaped, present an open 
front, as compared with the closed entrance offered with the 
revolving knuckle of the M.C.B. When a second coupler 
enters the first, the locks of both rise and are driven back, 
and then fall forward into the “ locked ” position, holding 
the heads securely against tension or compression. The 
stresses of either are taken on both sides, not on one side, as 
in the M.C.B. coupler. This feature permits of the coupler 
head being made 25 per cent. lighter for a given strength 
of coupler than those of the A.R.A., type “‘D” pattern. 

Another and very important feature is the fact that the 
Willison coupler not only provides twice the ‘‘ gathering 
range "’ of the M.C.B.—that is to say, for engagement 
laterally—it also, by reason of its angular faces, permits of 
vehicles ‘‘ angling ’’ in the vertical plane, as when entering 
or leaving severe gradients. This ability is provided 
for in the M.C.B. by simply allowing sufficient play—{in 
—for it is clear, if the vertical faces of the knuckles are 
in close contact over a depth of about 1lin.—the depth of 
an A.R.A. coupler—when the vehicles pass on to or off of 
an incline, severe stress must be set up; in fact, these 
stresses are at times sufficient to derail vehicles. With four- 
wheeled vehicles, where there is considerable overhang, 
this difficulty is aggravated. The deliberations of the 
Coupler Committee of the A.R.A. are most emphatic on 
this point, and herein lies one of the difficulties to be met 
in adapting the M.C.B. couplers for Indian railways. 
With the Willison, a clearance of jin. is ample for all 
conditions of service, up to a change in gradient of 3 per 
cent. 

It is a. remarkable fact that recently, for the first time 
in railway history, it has been possible to put a number of 
vehicles fitted with vertical plane couplers into ordinary 
service for interchange with those having side buffers 
and couplings, and for the intercoupling to take place 
without any subsidiary application or adjustment. Hence, 
the Willison coupler bids fair to provide a very simple 
solution of a most difficult problem. 





LANTERN Suipes or Crupe On, Enermves.—Ruston and 
Hornsby, Ltd., of Lincoln, inform us that in consequence of 
the receipt of frequent applications from lecturers on crude 
oil engines for slides to illustrate the firm’s latest power units, 
tney have prepared a series of slides showing horizontal and 
vertical oath siasting oil engines engaged in electrical and water- 
works undertakings. They will be pleased to lend these slides 
to any of our readers who may be preparing papers on modern 
internal-combustion engines, 
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Railway Matters. 


Accorpina to the Jron and Coal Tradex Review, the 
Japanese railway authorities have decided to adopt the 
British type of bull-headed rails, in preference to the 
American style, but will not need to come to this country 
to supply their requirements. 

In giving evidence last week before the Coal Commission 
Sir Ralph Wedgwood, the general manager of the London 
and North-Eastern Railway, said that the four grouped 
companies paid in 1924 £9,250,000 more for their coal than 
in 1911, and £7,500,000 more than in 1913. The average 
pithead price in 1913 was the highest up to that time, but 
1924 showed a further advance of 89 per cent. The railway 
rates for the carriage of coal for the latter period were only 
54 per cent. higher. 

DurRine 1924 the vehicles operated by the Standard Oil 
Company crossed railway tracks 31,000,000 times without 
an accident. This is an average of 85,000 crossings a day. 
This record is attributed to the effort on the part of the 
management to impress all employees with the need and 
desirability of careful driving. The company pointed out 
the dangers of careless driving and furnished placards 
reading, “ This car stops at all railroad crossings.’’ Each 
driver was asked to pledge himself to co-operate and to 
evidence his good intentions by displaying the placard 
on the rear of his machine. 

THE new escalators at Trafalgar-square Station, on the 
Bakerloo line, will be ready for service sometime in 
February. The moving stairway shaft, 78ft. in length, 


has been driven between the booking hall and a point 


45f{t. below street level. This tunnel is now in the hands 
of the plasterers and a commencement is shortly to be 
made with the installation of the escalators and their 
machinery. The works include a new subway connecting 
Cockspur-street with the Bakerloo Station, so that 
passengers will reach the station from the west side of 
Trafalgar-square without having to cross the square at 
this congested spot. 4 

I'ne report by Major Hall on three buffer stop collisions 
that occurred in the same bay line at Guildford within 
three weeks of the opening of the electrical service on 
July 12th has recently been issued. The connection off the 
down line into the bay necessitated a rather greater 
intricacy of brake control—particularly when the major 
part of the platform is occupied—than is required at most 
of the terminal stations into which the men concerned 
worked. The collisions were all of a minor character, and 
of the type which further experience of that pattern of 
Westinghouse brake—only to be gained under practical 
driving conditions—will tend to eliminate. 


Tse railways are particularly unfortunate over the 
wages of their shopmen. The question cannot be adjudi- 
cated upon by the National Wages Board, as the men do 
not come under the conciliation scheme. The companies 
were willing that they should, and the National Union 
of Railwaymen put that proposal, with the recommenda- 
tion that it be accepted, before the crafts unions, but the 
latter declined to agree. The fact is that the latter are 
afraid that the N.U.R. will get the shopmen into the rail- 
way union alone, and so they will not discuss the question 
with either the companies or the National Union. The 
dispute has now taken a change for the better. The 
Ministry of Labour, following the precedent of last year 
as to the shopmen on the Great Northern section, has 
decided to set up a Court of Inquiry under the Industrial 
Courts Act. 


ALL records for transcontinental travel were broken 
on November 4th by the arrival at Vancouver, B.C., of 
one of the new Diesel-electric cars of the Canadian National 
Railways, which made the trip from Montreal, a distance 
of 2937 miles, in three days, the actual running time being 
slightly under 67 hours. This is the longest unbroken 
trip yet made by the car, and demonstrates its 
capability of running long distances. The average speed 
was 43} miles per hour, and at one point 22 miles were 
covered in a less number of minutes. One of the steepest 
gradients of the Rocky Mountains was ascended at an 
average speed of 40 miles per hour. From first to last, 
the car is stated to have run well, Arranged primarily as 
an endurance test for the engine, not only did the trip 
prove that point, but it also showed its speed capacity 
over long distances, which had not been previously ascer- 
tained. 


On July 31st last a light engine came into collision head 
on with a passenger train at St. Enoch’s Station, Glasgow. 
It is the unusual rule at that station that engines which 
have brought in trains must, after being uncoupled, remain 
near the buffer stops until a signal is lowered for them to 
leave the station. The reason for that rule was that before 
the engine could be disposed of another train might have 
to be admitted. Such was the case on the evening in 
question, but when the driver of the light engine saw the 
signal lowered for an engine in another road, he, without 
looking whether or not there was an engine, assumed that 
the signalman had made a mistake. He therefore, as 
related in Major Hall's recently issued report, moved out 
and met the incoming train. Twelve passengers were 
hurt. Major Hall concludes his-report by remarking that 
no question arises of unusual working or of any misunder 
standing of the regulation. 


THE railway statistics for September of the Ministry of 
Transport have been issued as a Stationery Office publica- 
tion. They show that, compared with the corresponding 
month of 1924 there was a reduction of 3.4 per cent. in 
the number of passenger journeys, of 7.7 per.cent. in the 
receipts from passengers and of 5.7 per cent. in the 
passenger traffic . receipts. The loss was, moreover, 
accompanied. by an increase of 2.3 per cent, in_ the pas- 
senger train |mileage. ‘There was a falling off of 14 per 
cent. in the coal, coke and patent fuel tonnage, which led 
to a decrease of 9.3 per cent. in the total freight tonnage. 
The total ton-miles showed a decrease of 8.4, per cent. 
and the freight train receipts one of 5.3 per cent. That 
decrease was, however, accompanied by 4.4 per cent. fewer 
freight train ‘miles. The average train load, owing to the 
fall in the mineral traffic, decreased from 132] tonsa to 
127 tons, and the net ton-miles per engine hour from 


Notes and Memoranda. 


THE names of the two 10,000-ton cruisers to be built for 
the Commonwealth Government by John Brown and Co., 
Ltd., Clydebank, are to be Australia and Canberra. 


As a result of metering the household water supplies in 
Boston, U.S.A., the consumption has n reduced from 
105 gallons a day per head to 95 gallons. The consump- 
tion in Sacramento is 270 gallons per capita daily. 

Up to two years ago only fresh water was allowed to 
stand in the fire mains of San Francisco. Since then salt 
water has been used, with the result that corrosion has set 
in, and the original leakage of 125,000 gallons a day has 
increased to 225,000 gallons. 


A BRIEF description is given in the Engineering Neiwe- 
Record of how a 36in. pipe, 720ft. long, in Sacramento, 
was moved bodily sideways a distance of 9ft. 6in. A trench 
Sit. deep and 20ft. wide, was excavated alongside the pipe. 
Ropes were passed round the pipe and hitched to five 
motor wagons, which rolled the pipe into its new position 
in four seconds. 


Wir the advance estimates of the 1925-26 cut of timber 
placed at the record figure of 1500 million feet, by officials 
of the Canadian Departmont of Lands and Forests in 
Quebec, indications are that the season will be one of the 
most active, at least so far as pulp wood is concerned, for 
many years past. Reports state that already there are 
3500 lumber camps operated throughout the Province, 
with the Lake St. John and Chicoutimi districts the centre 
of greatest activity. 

Ix describing an electro-magnetic instrument for testing 
worn hoisting ropes, to a meeting of the Midland branch of 
the National Association of Colliery Managers, Professor 
W. H. MeMillan said that he had seen photographs of a 
test made by the instrument in which a rope was passed 
through it three times in one direction and twice in the 
reverse direction, and in each case the graph disclosed a 
break, and the breaks exactly coincided when the records 
were fitted together. 


A PAPER on “ A New Method of Measuring Pressures,” 
by G. Allsop (Safety in Mines Research Board Paper 
No. 16, H.M. Stationery Office, Adastral House, Kings- 
way, London,: price 6d. net), has just been published. 
The paper describes a gauge designed specifically for 
measuring momentary pressures, the application in the 
present instance being to the measurement of the pres- 
sure produced when an electric arc is struck. The descrip- 
tion of the gauge is published in the belief that it may 
prove useful to other workers on similar problems. 


Tue Secretary for Mines gives notice that a type of 
breathing apparatus, known as ths Draeger breathing 
apparatus, 1924 model, manufactured by Messrs. H. and B. 
Draeger, Draegerwerk, Luebeck, Germany, has passed 
the official tests, and that the Board of Trade has decided 
to approve this type of apparatus in pursuance of No. 11 
of the General Regulations dated July 30th, 1920, for use 
at rescue stations and mines. The approving Order con- 
taining a specification and drawings of the apparatus is in 
preparation, and will be made and published shortly. 


Tye demand for steel rails in non-producing countries, 
as judged by the combined exports of the United States, 
Great Britain, and Germany, is, according to the Iron and 
Coal Trades Review, much less now than it was in 1913; 
Germany's proportion of the total is notably larger. To 
September Ist of this year the combined exports of the 
three countries were about 69,800 tons per month. For the 
twelve months of 1913 the corresponding total was 
121,600 tons per month. In 1913 Germany's proportion 
of the total rail exports was 34 per cent.; to September Ist 
this year it was about 52 per cent., with the German total 
only about 5000 tons per month less than in 1913. 


BrFrorE a meeting of the Institution of Engineers and 
Shipbuilders in Scotland, Mr. A. F. Baillie read a paper 
on “* The Commercial Application of Fuel Oil,”’ in which 
he referred to results obtained by an Italian firm using 
fuel oil for heating four basic open-hearth steel furnaces 
of 65 tons capacity each, 36ft. long by 15ft. 6in. broad by 
about 1lft. high at the centre of the arch. There are five 
charging doors, and each section is built on the separate 
arch principle. The furnaces are charged with molten 
pig iron from a large mixer. The temperature obtained 
is 1650 deg. Cent., and an output of 150 tons of steel per 
twenty-four hours per furnace on an oil consumption of 
from 16.5 to 18.75 tons is reached. 


THE use of waterproof bags for packing and transporting 
dry chemicals, in place of the usual boxes, barrels or drums, 
is, according to the Chemical Trade Journal, steadily on 
the increase. Some users, we learn, are satisfied that the 
employment of such bags results in savings as high as 50 per 
cent. The new style container is a heavy jute bag, with 
two inside liners of heavy kraft paper and a coating of 
asphalt cement between each layer, applied hot. This 
construction has proved quite uate to withstand 
heavy, handling. The bags are closed at the top with a 
simple wire tie that is quickly fastened. One of the most 
important advantages by waterproof bags is 
their low initial cost. There is also saving in tare weight 
that not only facilitates handling, but may result in a 
notable reduction in carriage and haulage charges. 


In 1913 there were, says the Iron and Coal Trades 
Review, twenty-four electric furnaces at work in France ; 
they were used for making steel, and produced in that 
year 21,124 tons of ingots and castings and 11,700 tons of 
finished products. ‘There was a large number of electric 
furnaces in use for making ferro-alloys, and their aggregate 
output was pearly 30,000 tons. At that time there were in 
France, twelve electro-metallurgical concerns, with an 
aggregate, capital of 41,600,000f.,. not counting bonds. 
To-day there are some. tweftty-two concerns, of which a 
certain number produce. both ferro-alloys and calcium 
carbide. The share capital of one of these is as much as 
200,000,000f. The principal. descriptions of ferro-alloys 
made’by them. in electric furnaces are ferro-silicon, ferro- 
chrome, ferro-manganese,. silico-mangansse, silico-spiegel, 
ferro-tuhgsten, ferro:molybdenum, &c. Some of them 
producé spécial kinds like ferro-vanadiam, ferro-uraniam, 


Miscellanea. 





Tue Controller of the Japanese Patent Office is to visit 
this country shortly. 

Tue University of New Brunswick is to establish a new 
Chair of Electrical Engineering. 

ARRANGEMENTS have been made for the foundation of 
a broadcasting station at Seoul, Korea. 

THE power station at Portsmouth Dockyard is to be 
equipped with six land type Yarrow boilers, with super- 
heaters. 
have an 
gasworks. 


Town Council has decided to 
recovery plant at the 


Tue Stafford 
ammonium-sulphate 
It is to cost £10,000. 


A PLANT for the manufacture of oxygen by the liquid 
air process has been installed at the Great Western Railway 
Works at Swindon. 


TxHe-first shipment of Russian coal for many years past 
recently arrived at Alexandria. It amounted to 3500 tons, 
and came from Mariupol. 


Tue coke-making plant at’ Krugersdorp, South Africa, 
is to be extended considerably, especially in the direction 
of the recovery of by-products. 


THe second of the 1300-ton sunken German destroyers 
has been raised at Scapa Flow by Cox and Danks; Ltd. 
This brings the total up to twenty vessals salved, 


Tue Electricity Commissioners have granted an order 
to the Teignmouth Electric Lighting Company for the 
supply of electricity in several villages in the Newton 
district. 

Tue Salford Corporation proposes to centralise the whole 
of its transportation system, and for this purpose is to build 
a large garage capable of accommodating the whole of the 
municipal vehicles. 

THe output of coal from the mines of Great Britain for 
the week which ended on December 5th was 5,208,600 
tons, as compared with 5,336,300 tons for the correspond- 
ing week of 1924. 

NaTURAL gas has been discovered on the river bank of 
the North Saskatchewan River, Canada, and, according 
to Professor W. G. Worcester, it indicates the possibility 
of finding oil also. 


A TRADE and information office for the East African 
Dependencies is about to be opened at 32, Cockspur-street, 
London. Colonel Franklin, H.M. Trade Commiasioner in 
East Africa, will be in control. 


In connection with the electrification of the Chile 
State Railways, Ferranti Ltd. is supplying two 13,333- 
kilovolt-ampére, 110,000-volt three-phase transformers, 
together with several smaller units. 


Ir has been decided by the International Executive 
Committee of the World Power Conference to set up per- 
manent and thoroughly representative National Com- 
mittees of the participating countries. 


ConsTrRucTION is under way on the 500,000 dollar 
storage and power dam on the Mushkosh River, in the 
Muskoka Lakes district of Ontario. This work is designed 
to control the flow from the Muskoka Lakes basin and to 
link up this power with the Eugenia-Severn system. 


Tue Boksburg, South Africa, Town Council has decided 
to close down the trackless tram system and substitute 
therefor a service of motor omnibuses. The tram system 
has for some time been operating at a loss, and it is anti- 
cipated that better results will be obtained with omnibuses 


Tue plant in the Lots-road power station of the London 
Underground Electric Railway Company is to be extended 
by the addition of a 15,000-kilowatt Parsons turbo- 
alternator. The generator will be by the Metropolitan- 
Vickers Company and the condensing plant by W. H. 
Allen, Sons and Company. 


In 1924 New Zealand imported 1176 British touring 
cars, worth £318,398, as compared with 368 of a value of 
£125,469 in 1923, and 100 in 1922 valued at £44,735 
British India took 1011 touring cars in 1924, valued at 
£299,571, as compared with 202, valued at £166,027, in 
1922 ; and 433 commercial vehicles, as against 63 in 1922 


Tue Governors of Loughborough College, Leicester- 
shire, are inviting applications for five open scholarships 
in the Faculty of Engineering, open to British subjects 
in any part of the Empire. Forms of application must be 
returned to the College Registrar not later than March 
ist, 1926, and the entrance examination will be held on 
May 27th, 28th and 29th. 


Ir is reported by the National Federation of Iron and 
Steel Manufacturers that the production of pig iron in 
November amounted to 494,100 tons, compared with 
473,700 tons in October and 583,500 tons in November, 
1924. There were 141 furnaces in blast at the end of the 
month, a net increase of 5 furnaces compared with the 
number in blast at the beginning of the month, 6 having 
been put into blast and one blown out. The production 
includes 153,000 tons of hematite, 171,500 tons of basic, 





124,400 tons of foundry and 20,000 tons of forge pig iron. 
The production of steel ingots and castings amounted to 
653,800 tons, compared with 652,400 tons in October and 
674,300 tons in November, 1924. 


LecTuURING recently.on “London's Housing,”’ at the 
London County Council School of Building, Mr. G Topham 
Forrest, architect to the London County Council, said : 
“In the future development of the London County Council 
housing estates, particularly Becontree, greater usé will 
be made of concrete. In the past objection has been raised 
to concrete houses on the ground that there is something 
very monotonous in a long ssries. of dingy grey concrete 
houses. _In America they have.overcome this objection 
by the introduction of coloured material into the concrete, 
and a similac method is to be adopted on the Council's 
estates. It is now possible to obtain Portland cement 
manufactured in variqus colours; and it is practicable to 
introduce variety into the rance of the rough. 
cast houses by using these cements: Colours which approxi- 
mate to those of red and stock bricks offer an opportunity 





ferro-tantalum, &c. In 1924 the output of ferro-manga- 





451 to 4364. 





nese alone was between 20,000 and 30,000 tons. 


for experiment which promises to be successful.’ 
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DRAC-ROMANCHE WATER POWER PIPE. LINE 


(For deacription see page 692) 


FIG, 6-TRAVELLING GANTRY FOR THE CONCRETE MIXER ASTRIDE THE PIPE 
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A Shipyard Agreement. 


Many attempts have been made to prevent 
labour troubles by written bonds. Not one of 
them is completely successful, but it would be a 
mistake to suppose, because strikes do still occur, 
that such agreements are valueless. Their effec- 
tiveness is not to be measured by the conflicts that 
arise in despite of them, but by the disputes which 
are settled, unheard of, by the machinery which 
they provide. The prophylactic efficacy of 
vaccination is not questioned because now and 
then inoculated persons die of small-pox. The 
famous Shipyard Agreement of 1912 failed indeed 
to stop the great dispute of 1924, but there can be 
little doubt that it arrested many others before 
they could come to a head. It is desirable to re- 
member this fact when considering the new agree- 
ment which has been drawn up by the Shipbuilders 
Employers’ Federation and the Federation of 
Shipbuilding and Engineering Trades, and which 
has been submitted by the latter, with commenda- 
tion, to the ballot of the affiliated unions. 

The first impression on reading the published 
accounts of the agreement is that it can do no 
more than is now done by existing machinery or 
by ordinary shipyard routine. Take, for instance, 
the first step in any matter in dispute. It is pro- 
vided that a workman or deputation of workmen 
shall be received by their employers in the yard 
or at the place where a question has arisen, by 
appointment, within two days from the time of 
request for an interview, for the mutual discussion 
of the difficulty that has arisen. The only part of 
that clause which offers any departure from the 
usual course which is followed in any well-organised 
shipyard is the time limit. Nowadays, if a ques- 
tion arises in the yard, the manager sees the men 
involved and endeavours to settle the matter 
summarily. But if he happens to be absent, an 
interval of several days may elapse before 
any steps are taken. The agreement makes 

imperative that action shall be taken within two 
days, and, hence, aims at avoiding an irritating 
delay. 1t is perhaps significant that the clause does 
not prescribe two “ working ’’ days. The omission 


appears to indicate that even if a difficulty arise 
at ten o'clock on a Saturday morning, the manage- 


the following Monday. If this ordinary shipyard 
and workshop routine fails to settle the matter 
out of hand, there still remain three further days 
of grace in which, what we may call, informal dis- 
cussion may continue. In this provision we see 
again recognition of the desire to prevent delays 
and of the fact that most matters in dispute can 
be settled by very simple machinery in a very 
short time. The ordinary questions of demarcation 
can, for example, be solved by a tactful manager 
in a few hours, if not in a few minutes. It is the 
extra-ordinary cases which take time and on which 
the resources of larger machinery must be turned 

This machinery takes the form of a “ local ” con- 
ference between the employers’ local association 
and the responsible local representatives of the 
union or unions concerned. In this provision, also, 
there is little or no departure from general practice, 
but again a time limit is set down. ‘Lhe conference 
must, at the request of either party, be called 
within ten days. Furthermore, if a further step 
has to be taken, then the matter may be brought 
before a central conference, and such conferences 
are to be held fortnightly. Failing agreement at one 
of them progress must continue with the same 
rapidity. A ‘general’ conference may be con- 
vened, but it must be called within three days, 
and must meet within fourteen. If it does not 
succeed at once, it must meet again in not more 
than ten days. If it fails altogether to reach a 
satisfactory conclusion, then, and only then, the 
matter may go to arbitration. It will be seen that 
the agreement is a four-fold rapid filter for disputes 

First, summary settlement within two days, 
then settlement within a further three days, then 
a wider discussion within ten days at a local con 

ference, and, finally, within fourteen days 
central or general conference. It is only if a dispute 
is unsettled after it has been riddled through these 
four successive stages that, by mutual consent, it 
goes to arbitration. Until the last of the four stages 
has been tried and has failed “ there shall be no 
stoppage or interruption of work, either of a partial 
or general character, by members of the Federation 
or of any union parties to this agreement.”’ There 
after, full ‘‘ freedom of action is reserved both to 
the Federation and to the unions.” 

It is, we hope, clear from this summary of the 
agreement that its main object is the acceleration 
of discussion upon matters in dispute. In few 
affairs is delay more dangerous than in those con- 
nected with labour. There are never lacking those 
who rejoice in stirring up trouble and the longer 
they have to do it in, the more serious are the 
ultimate results. Anyone who has studied the 
history of labour disputes knows how frequently 
charges of dilatoriness are made, and anything 
that can remove those charges must make for good. 
If this agreement is endorsed, a definite schedule 
of times will be set up, and for any departure from 
it the defaulting party will be held responsible 
by both those directly concerned and by the public. 
That is, in short, as we see it, the gist of the agree- 
ment. It does not provide any new mechanism 
for the prevention of strikes or lockouts. The pro- 
cesses are the same as those that are now practised, 
but instead of following each other in uncertain 
order and in indefinite times, the programme is 
laid down definitely and precisely. Both parties 
know what step must be taken and how long there 
is to take it in. We have some hopes that the four- 
fold filter, as we have called it, may arrest more 
strikes than are stopped by the present similar, 
but indefined, methods, but it must not be expected 
that it will prevent all shipyard troubles. That is 
past all hoping until the great problem of demarca- 
tion has been solved, and until inter-union disputes 
are brought to an end. 


The Use of High-pressure Steam. 


Durtne the last few years the term “ high- 
pressure steam ” has taken on a new significance. 
Not so very long ago it could have been fairly 
applied to any pressure exceeding 200 lb. per square 
inch, but so great has been the progress in the art 
of generating and using steam that, at any rate so 
far as power station practice is concerned, the high 
pressure of a generation ago is the low pressure of 
to-day. Neglecting the pioneer work of Jacob 
Perkins, which fell on stony ground, the fir8t step 
towards the use of modern pressures was the adop- 
tion of a boiler pressure of 275 Ib. per square inch 
at the Carville station of the Newcastle-upon-Tyne 
company in 1913. This station at once established 
a record for thermal efficiency, and its sucess 
emboldened the company to advance to so high a 
gauge pressure as 475 lb. per square inch in its 
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North Tees station some four years later. The 


698 


THE ENGINEER 


Dec, 25, 1925 








opening of the latter station really marked the 
commencement of the modern era of high pressures. 
It demonstrated that such practical difficulties 
as there were could be overcome, and that the 
theoretical advantages of higher pressures and 
temperatures could be largely realised. Caution 
or conservatism has so far prevented the general 
adoption in new power stations of pressures as high 
as that in use at North Tees, but much higher pres- 
sures are now in successful use abroad. The Ameri- 
can Gas and Electric Company has had two very 
large stations, at Philo and Twin Branch respec- 
tively, operating for more than a year at a pressure 
of 550 lb. per square inch. The new Crawford- 
avenue station at Chicago, for which a 50,000- 
kilowatt Parsons turbine has recently been supplied, 
works with a boiler pressure of 600 Ib. per square 
inch. Three boilers working at a pressure of 725 Ib. 
per square inch have recently been put into opera- 
tion at the Langerbrugge station of the Centrales 
Electriques des Flandres. The Atmos boiler at 
1500 lb. per square inch has been working in Sweden 
for some time, and several tests have been carried 
out on the Benson boiler at Rugby at a pressure of 
3000 lb. per square inch. Although these latter 
types do not fall within the category of central 
station practice at present, their development is 
interesting as showing the trend of events. Indeed, 
it will not be long before we have information as 
to the performance in service of the 1200 lb. 
Babcock boiler at the Weymouth station of the 
Edison Illuminating Company, which is notable 
for the construction of the drum as a one-piece 
forging, with wall thickness of 4in. The same kind 
of drum construction is being used for the 650 lb. 
boiler which is shortly to be installed at Amsterdam. 
This boiler is remarkable also for its size, being 
designed for the enormous evaporative capacity of 
180,000 lb. per hour at normal rating. The drum 
is 4ft. diameter by over 34ft. long, and double 
circulation through the tubes is adopted. 


There are other high-pressure boilers in use or 
under construction for power stations, and a start 
is being made in marine practice by the 550 lb. 
Yarrow boilers now being built for a vessel on the 
Clyde. Enough, however, has been said to show 


that high-pressure steam has already taken a 


definite place in modern practice. With regard 
to the safety of boilers under such pressures, Sir 
James Kemnal has expressed himself as perfectly 
satisfied. Discussing the subject at a meeting of 
the Institution of Marine Engineers about a year 
ago, he raised the interesting point that whereas 
the bursting pressure of a 200 1b. boiler, with a 
factor of safety of 5, could conceivably be reached 
in practice, no attainable pressure could burst a 
1000 lb. boiler constructed with the same factor 
of safety. Such boilers as burst, however, always 
do so at a pressure much lower than that at which 
the designer thought they would, so Sir James’ 
argument has its limitations. Corrosion, abuse and 
bad workmanship may nullify all the margin of 
safety allowed by the designer, and the higher the 
pressure the sooner will original or acquired defects 
become dangerous. Fortunately, up to the present 
no seriois accidents have occurred. with high- 
pressure boilers, and with proper care there is no 
reason to anticipate any. Furthermore, the opinion 
of users of very high pressures seems to show that 
the minor troubles have been much less than many 
people would have imagined. The metal-to-metal 
joint with a corrugated steel ring between the 
flanges, seems to have solved the question of steam- 
tight pipe joints. The breakage of gauge glasses 
has been abolished by the development of water- 
level indicators and the consequent elimination of 
gauge glasses altogether. The only outstanding 
trouble at the moment seems to be the cutting of 
valve seats by the leakage of steam at high pres- 
sure. With improved design and more suitable 
material, this difficulty is likely to disappear. At 
Weymouth, and also, we believe, at Langerbrugge, 
the main safety valves are protected by small 
pilot valves set to lift at a slightly lower pressure. 
When these blow, they serve as a warning to the 
fireman, who then takes steps to reduce the boiler 
pressure in order to prevent the main valves coming 
into operation. The pilot valves, being not essen- 
tial to operation, can have their seatings attended 
to when necessary. A peculiar feature of the 
progress being made towards higher pressures is 
the erratic nature of the advance. In England, 
after the 475 lb. of North Tees we have 375 lb. at 
Barking ; in America after the 1200 lb. at Boston, 
we find 400 lb. chosen for the new 600,000-kilowatt 
station at Richmond; and on the Continent of 
Europe the 65) lb. of Amsterdam will follow the 
725 lb. of Langerbrugge. Meanwhile, the more con- 
servative engineers in all countries are still putting 





down important plants for pressures well below 
400lb. Making all allowances for the special cireum- 
stances of individual stations, there certainly 
appears to be a wide divergency of opinion as to 
what are the optimum steam conditions for a large 
modern power plant. The increased thermal 
efficiencies corresponding to higher and higher 
pressures and superheats are calculable with great 
accuracy, but a time comes in the opinion of every 
engineer when any extra efficiency to be gained 
is more than offset by the extra expense, risk and 
trouble which the appropriate equipment would 
incur. The point at which the game ceases to be 
worth the candle is at the moment almost entirely 
a matter of individual judgment ; hence, the wide 
diversity of practice. As data become available 
as to the overall economies as well as to the thermal 
efficiencies obtained by the present pioneers, 
practice will no doubt settle down and a compara- 
tive standardisation of pressures and temperatures 
for large stations will be arrived at. The upper 
limits of these two factors were discussed by 
Professors Mellanby and Kerr a year ago before the 
North-East Coast Institution of Engineers and Ship- 
builders. These authors considered that with such 
materials as are available a pressure of 1250 lb. 
per square inch and a steam temperature of 
900 deg. Fah. could not be properly exceeded. The 
former, it will be noted, is closely approached by 
the Weymouth station already mentioned, while 
the temperature of 842 deg. Fah. which has been 
adopted at Langerbrugge is also well on the way 
to the other limit specified. 

It is, of course, not in the generation of steam at 
these high pressures and temperatures that extra 
efficiency is to be expected. The Bow power 
station in London, with a steam pressure of only 
265 lb., has already shown a boiler efficiency 
exceeding 84 per cent. over a month’s ordinary 
working, and any possible margin for improvement 
on this figure is at least as open to a low-pressure 
station as to one at a higher pressure. A perfect 
boiler, working at any pressure, would have an 
efficiency of 100 per cent., but the efficiency with 
which the heat supplied can be turned into work by 
a perfect plant will depend both on the quality 
of the steam furnished and the nature of the thermal 
cycle. Taking the well-known Rankine cycle as 
representing ideal conditions when regenerative 
heating is not adopted, a perfect turbine working 
with 300 lb. absolute pressure, a temperature of 
650 deg. Fah., and a vacuum of 29in., can turn 
about 34.8 per cent. of the heat supplied into work. 
Raising the pressure alone to 1000 |b. will increase 
the proportion to 38.5 per cent.; raising tempera- 
ture alone to 800 deg. Fah. will result in an effi- 
ciency of 35 per cent.; whereas if both temperature 
and pressure are simultaneously raised to the figures 
given the resulting efficiency will be 39.6 per cent. 
It will be noted that what may be called permissible 
pressure rises are theoretically much more con- 
ducive to efficiency than permissible temperature 
rises, the reason, of course, being that the higher 
the pressure at which steam is generated the higher 
the temperature at which the main part of the heat 
is put into the working fluid. With regenerative 
feed heating and steam reheating, as adopted in 
large modern power stations, not only would the 
cycle efficiencies be considerably greater than those 
given above for the Rankine series of operations, 
but for any specified vacuum and steam tempera- 
ture, the theoretical advantage of raising the pres- 
sure becomes somewhat more marked. The extent 
to which these theoretical cycle efficiencies can be 
approached in practice is another matter. Indeed, 
it is more often a question as to whether it is 
economically sound to strive even for the highest 
attainable thermal efficiency. Extra high-pressure 
plant costs a lot of money, for besides the special 
types of boilers.and turbines required, there are 
also the feed pumps, feed and steam ranges and 
innumerable fittings to: be considered. By main- 
taining moderate pressures and raising tempera- 
tures to higher values than have yet been adopted, 
although the increase of theoretical efficiency is 
by no means so great, the only portions of the plant 
to be affected would be the superheater, steam 
range, the high-pressure end of the turbine and 
sundry fittings. The possibilities of this alterna- 
tive have been discussed by Professor A. G. 
Christie and D. C. Turnbull in a recent report of 
the Prime Movers Committee of the National 
Electric Light Association on “‘ Higher Steam 
Pressures and Temperatures.’’ Anticipating the 
availability of metal which will stand working 
temperatures of 1000 deg. Fah. at moderate pres- 
sures, they give calculations to show that a 30,000- 
kilowatt plant using steam at 400 lb. pressure and 
1000 deg. temperature should show a thermal per- 





formance as good as that of a plant of equal size 
using steam at 1200 lb. pressure and 700 deg. tem 
perature, a regenerative cycle being assumed in 
both cases. The authors themselves admit that 
several of their assumptions are open to doubt, and 
their conclusion is certainly not one to be accepted 
without question. The advantages to be gained 
by increasing temperatures to a point beyond the 
range of existing practice are, however, certainly 
considerable, and if metallurgists can provide 
material which will permit of this, not only wil! 
steam practice be benefited, but we may be onc 
stage nearer to the day of the gas turbine—unless, 
indeed, red-hot steam takes away the advantages 
of using a gas turbine at all. 
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Colliery Working and Management. By H. F. 
ButMAN and Sir R. A. 8. RepMayne. Fourth 
edition. London: Crosby Lockwood and Son. 
1925. Price 42s. net. 

A DOZEN years ago the output of coal in this country 

was about 30 per cent. greater than it is now, and it 

was produced by 10 per cent. fewer men. Now the 
householder pays over 100 per cent. more for his fuel, 
and everybody is dissatisfied, more especially the 
miner, who says the real value of his wages is in the 
neighbourhood of 50 per cent. less than it was before 
the war. Evidently there is something wrong some 
where. Possibly it lies in imperfect observation of 
what are presumed to be the facts, but more probably 
we are all hopelessly wrong in our deductions and 
inferences from data that really cover only part of 
the ground. Just as in the eighteenth century, it 
was held to be clearly proved that the population of 
London was decreasing because the bills of mortality 
showed fewer deaths year by year. Now, of course, 
it is well known that the death-rate per thousand was 
diminishing owing to the increased healthiness of the 
town, and accordingly while the total number of 
deaths was lessened, the population was steadily 
growing. Meanwhile the miner gets less wages and 

fewer luxuries than the municipal dustman; and a 

Coal Commission is sitting in Westminster Hall to 

see what can be done or suggested to be done. 

The politician and the public are puzzled. One 
section of the body of the miners demands nationalisa- 
tion as the panacea. The local coal merchant pro- 
tests loudly that he is innocent of any attempt to 
‘* regulate the vend " like the Newcastle coalowners 
did for London up to the middle of the last century, 
but asseverates that all his profits go to pay railway 
carriage and horse cartage. The low temperature 
carbonisation man takes the opportunity to push his 
semi-cokes. And all the while the million odd miners 
and the forty million odd consumers stumble on in 
this country, more or less in the dark as to how the 
wealth or the profits, the yield of the industry, or 
the allotment of the turnover is really distributed 
amongst capital, overhead charges and labour. 

Bulman and Redmayne’s book on “ Colliery Work- 
ing and Management,” recently published this year 
(1925), does afford a good deal of light on these pro- 
blems, as showing what the actual costs of coal mining 
have been and are. The technical side of the book 
will be dealt with later, but attention may first be 
directed to the pecuniary aspect of working. Most 
of the figures of costs, it must be confessed, relate to 
pre-war times, to 1913 or to 1904, and even in some 
eases to as far back as 1896, when the first edition was 
published. But this, the fourth, edition has been revised 
and considerably enlarged, and a gallant attempt 
has been made to introduce, as far as possible, costs 
and statistics up to 1923, the latest available at the 
time of revision. It is not always quite clear to what 
date the figures refer, but ambiguity is generally 
removed by the context or by a footnote. As the 
authors remark on one schedule of prices (page 303), 
‘These are all pre-war examples, most of them dating 
back to twenty years or more, but as basic figures 
they still hold good in many cases, a percentage being 
added.” 

The manager knows the prices paid in his district, 
and can easily add the necessary percentage for, say, 
a stone drift, or for working in the “ whole” or 
** broken,” and can compare his own with other dis- 
tricts of which the details are here assembled. In 
particulars of that nature, of course, the public 
eannot be expected to take much stock, but the 
eleven tables given on pages 308-329 are of the very 
greatest general interest, even if they are not up to 
date, as they give for a number of collieries some 
indication of the number of miners and other labourers 
in relation to total and individual outputs, the time 
that the men are at work, and the wages they get. 
The figures, at first sight, vary in an astonishing 
fashion. Thus the hewer who actually cuts the coal 
gets anything from 2 to 4 tons per shift, while the 
average for all the men employed may vary from 
1 to 1} tons or thereabouts. Of course, this depends 
mainly on the nature of the coal seam, its depth and 
the kind of roof and floor ; but the enthusiasm of the 
labour and the efficiency of the management is 
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accountable for much. Even with these variations 
in individual collieries, however, it is difficult to 
explain why the total annual output divided by the 
average number of men employed should fall some- 
where about 30 tons a year. As the authors say, the 
chief impression left by a historical review of coal- 
mining in the United -—Kingdom is the enormous 
progress made during the last two or three genera- 
‘ions in every respect except the return made to 
capital. It is very doubtful, however, whether Capital 
ught to expect a greater percentage return after due 
provision has been made, when it is a wasting asset 
as it is in the case of collieries and mines. It is the 
third party, the consumer, who has to be considered 
well as the capitalist and the workman. His 
interest is to pay not more than a fair proportion of 
the cost, or, in other words, a reasonable percentage 
on the turnover of the parties who supply him. 
Possibly the authors or the reader will not consider 
the total turnover, of which particulars never appear 
in company accounts, as of such vital importance, 
but they should read two recent books—‘* My Life 
and Work,” by Henry Ford, and “‘ The Confessions 
of a Capitalist,” by Ernest J. P. Benn. Mr. Benn 
takes 6d. in the pound out of his annual turnover of 
£400,000, and considers that one 3d. is his agency 
fee for each £1 of wages that he produces for the 
employees in the very big business that»was accumu- 
lated out of the void; the other 3d. is his wage for 
each £1 worth of books he supplies to the public. 
It is not a great remuneration for finding wages for 
workers and reading for the public, especially as the 
Chancellor of the Exchequer annexes half of it as 
income tax and super tax. Anyway, it is clear that 
the political economists, whether of the order of Adam 
Smith or of Marx, have not yet got to the bottom of 
their science. 

Turning now to the more technical side of the book, 
very considerable additions to the matter in the last 
edition have been made as regards methods of long- 
wall and of pillar-and-stall working in all their various 
modifications. Whatever system is employed, it is 
evident that a uniform rate of advance and a strict 
adherence to methodical timbering gives the best 
results in output and in safety. Curiously enough, 
however, the authors make no reference to hydraulic 
stowing, which, despite its cost, will enable prac- 
tically all the coal to be extracted and will permit 
adjacent seams to be worked with the minimum of 
mutual interference and settlement. 

Twenty years ago no use was made of underground 
conveyors, and all the coal had to be man-handled 
some distance from the working face to the tubs if 
they could not be brought to the place where the 
coal was kirved and broken down. Now there are 
well over a thousand conveyors, shaking or belt, in 
use, and many of them deliver direct into the trams on 
the haulage roads. Their growing use, more par- 
ticularly in large collieries, will necessitate modifica- 
tions in the haulage systems and more extensive 
recourse to skip winding, thereby saving the useless 
lifting of the deadweight of the trams. These matters 
are perhaps rather related to colliery engineering than 
to colliery management, with which the present work 
is more particularly concerned, and are of greater 
interest in anthracite mines in America than in the 
majority of British mines, where the tenderer bitu- 
minous coals are worked and breakage has to be 
reduced toa minimum. Yet, in the future, round coal 
should be of less importance in view of improved 
methods of using slack, when the getting and utilisa- 
tion of every ounce of fuel is of importance. 

In their treatment of mechanical coal getting 
appliances, the anthors are not very consistent or 
satisfactory. After remarking (page 133) that “ it 
is disappointing to note that during recent years, 
since 1913, there has been a steady fall, year by year, 
in the output per machine,’ they qualify their state- 
ment by a reference to the increasing use of per- 
cussive machines, which notoriously give a very much 
smaller output per machine than the chain, disc, or 
bar type. Many of the percussive type are rather 
of the nature of hand tools than machines—appliances 
very similar to riveting, caulking, cutting and con- 
crete-breaking tools, either held in the hand or on a 
standard. Of a larger size and mounted on a wheeled 
box, like the Ingersoll-Sergeant coal cutter—these 
appliances really are machines, and it is not clear 
whether the hand tools are included in the statistics 
of machines in use. At any rate, this chapter requires 
further revision. It is instructive on this point to 
turn to the evidence of the Institution of Mining 
Engineers given before the Royal Commission which 
is now sitting. This evidence, after noting the greater 
suitability of machine cutting to Scotch than to 
English mines, shows that “‘the expenditure for 
machine mining equipment for a given seam is the 
same whether an eight hours or a seven hours shift 
is worked, but in the latter case the output per shift 
out of which the interest on the capital cost of the 
machine equipmént has to be found is lower, and this 
has the effect of rendering the introduction of face 
machinery in any given circumstances less attractive 
for a seven hours than it would be for an eight hours 
shift basis.” 


The book is well printed and well illustrated, except 
for a black patch in Fig. 17, page 136, to represent a 
bar coal cutter, and for a figure and a table on pages 
242 and 278 that one has to tufn the book upside down 


reader of the evidence before the Coal Commission, we 
can recommend this fourth edition; while to the 
colliery engineer we can only say that he will be well 
advised to add it to his library. 


Motorships. By A. C. Harpy, B.Sc. London: 
Chapman and Hall, Ltd. 1925. Price 15s. net. 


Mr. Harpy will be known to some of our readers as 
the author of “ Merchant Ship Types.’’ That book 
has now been followed by the eminently readable 
volume ‘“‘ Motorships,’’ which may be best described 
as an investigation into the characteristics of mer- 
cantile vessels which are propelled by internal com- 
bustion engines. Books on marine oil engines which 
deal with the design and the construction of the motor 
itself are not wanting, but Mr. Hardy approaches his 
subject in a somewhat different manner. He is not 
so much concerned with the oil engine as with the 
motor ship itself, its rise as a specialised type of ship, 
its evolution, and the distinctive problems it presents. 
In the book various aspects of the motor ship are 
gathered together, and commented upon, and if the 
chapters sometimes lack a certain continuity, it 
must be borne in mind that the author regards this 
volume as only forming, as it were, an introduction 
to the subject. The book throughout is well illus- 
trated with drawings and views of motor vessels. 

In the first four chapters the author discusses the 
construction of the marine oil engine, and particulars 
are given of the leading types of marine Diesel engines, 
hot-bulb engines, and the few gas engines which have 
been applied to ship propulsion. After a further three 
chapters devoted to auxiliary machinery and typical 
engine-room arrangements, there is a section on 
indirect or transmitted drives, in which an account is 
given of ships in which the electric, hydraulic or 
geared form of transmission is employed. A special 
chapter deals with the Still marine oil engine and its 
applications. 

Under the heading of ‘“ Operation,” Mr. Hardy 
discusses such questions as the effect of the marine 
oil engine on hull construction and tonnage classifica- 
tion, whilst the later chapters of the book contain a 
series of descriptions of motor ships designed for 
passenger and cargo work and for special duties, such 
as locomotive carrying, ferry work, tugs, pleasure 
yachts, river and other motor craft. Finally, the 
subject of oil fuels is touched upon, and reference is 
made to such problems as centrifugal purification and 
the separation of oil from bilge water by suitably 
designed apparatus. There are two appendices and 
also a somewhat short glossary of technical terms. In 
one the questions which have to be decided in choos- 
ing machinery for a motor ship are briefly set forth, 
and in the other outlines are given of notable motor 
ships of historical interest. We do not hesitate to 
recommend this volume to all incerested in the motor 
ship and its recent development, more particularly 
those who desire to obtain all-round information 
regarding this subject which is not severely technical 
in character. 


M. FLEMING 
A. and C. 


A History of Engineering. By A. P. 
and H. J. Brockienurst. London: 
Black, Ltd. 1925. Price 12s. 6d. 


Tuts volume is one of a series of Histories of English 
Industries, which is being published under the general 
editorship of Mr. E. Lipson, who himself wrote the 
“History of the English Woollen and Worsted 
Industries." The value of such histories is not in 
doubt. Apart altogether frém their intellectual 
value, they have a moral value of their own. In the 
great days of its rapid industrial development, Great 
Britain acquired a self-confidence and self-reliance 
of which the economic results were seen in ever- 
widening circles of trade and industry. Other nations 
took umbrage at the conceit of Englishmen, and by 
this means and that led them to think with diffi- 
dence of their abilities. Now we have reached a stage 
when we have so little confidence in ourselves that a 
foreign invention is.more likely to receive the support 
of capital and the welcome of manufacturers than one 
of native growth. 

That attitude towards ourselves is very damaging, 
and because the history of Great Britain's indus- 
tries cannot fail to do something towards restoring 
our lost confidence is one reason for the welcome we 
give it. To Mr. Fleming and Mr. Brocklehurst 
has been entrusted an industry which in a sense may 
be regarded as of British origin. Mechanical engi- 
neering in its modern sense began with the coming of 
the steam engine in whose train followed the vast 
developments that the world has seen in a century and 
a-half. Civil engineering, to which they devote many 
chapters, had much earlier origins, but no one can 
overlook the brilliant part that British engineers have 
played in its development in all corners of the earth. 
Electrical engineering began with the researches of 
Faraday, and owes a great deal to the enterprise of 
English engineers and adventurers. With regard to 
the basic industries of steel and metals, we may claim 
as proud a history as any nation can show. 

The authors have done their work with care, and 
appear to have consulted the latest authorities about 
their facts. We are rather doubtful that they possess 


to subjects outside his common ken, but as a volume 
for students of industrial history the book has much 
to commend it. 


Electrical Engineers’ Data Books. Vols. I., U., and 
III. London: Ernest Benn, Ltd. Price 15s. per 
volume. 

Eacu of these volumes deals with a different branch 
of electrical engineering, and they are all planned and 
edited by Mr. E. B. Wedmore, but the actual com- 
pilation has been undertaken by various authors. 
Vol. I., which is the most extensive, is devoted to 
lighting, traction and power distribution, and con- 
tains a vast amount of information in concise form. 
There are sections on illumination, batteries, power 
distribution, switchgear, traction, motor control and 
electrical machinery. This volume also contains a 
considerable number of useful tables and wiring rules 
and regulations. A very extensive field is covered, 
and the book has the merit of being up to date. 
The compiler is Mr. D. V. Onslow, who is also respon- 
sible for Vol. II., which is devoted to manufacture, 
design and laboratory work, and contains sections 
on insulation, electrical phenomena, properties of 
materials, bridge measurements and pyrometers. 
As in the case of Vol. I1., there are also some useful 
mathematical and other tables. Manufacturers and 
those engaged in research work should, we think, find 
this volume useful. Vol. IT1., which has been com- 
piled by Mr. J. H. Rayner, is devoted to radio engi- 
neering. The branches of the subject covered are 
radio calculations and measurements, tuning and 
radiation, thermionic valves, transmitters, receiving 
apparatus, the design of masts and aerials, and various 
miscellaneous matters, such as modulation and dis- 
tortion, atmospherics and so forth. As a handbook 
for radio engineers, the volume is probably one of 
the best available, and, like the other two volumes, it 
contains various electrical, mechanical and physical 
tables. 


SHORT NOTICES. 

Chemical Engineering Library. By various authors. 
London: Ernest Benn. 1925. 6s. each.—-This series 
has now extended to fifteen little volumes of from about 
150 to 200 pages each, and several more are in preparation. 
By subdividing the field in this manner and getting a 
specialist to deal with each division, it has been possible 
to make each book fairly comprehensive and save the 
reader the trouble of wading through matter which does 
not interest him directly, as would be the case if all the 
information were given in one volume. The books pub- 
lished so far comprise :—'‘ Autoclaves and High-pressure 
Work,”’ by H. Goodwin; ‘‘ The Technology of Water,” 
by A. A. Pollitt ; “* Distillation in Practice,’ by C. Elliott ; 
“ Organisation of Production,” by J. W. Curtis; ‘ The 
Screening and Grading of Materials,’ by J. E. Lister; 
“Crushing and Grinding Machinery,’’ by H. Seymour ; 
“Mechanical Mixing Machinery,”’ by L. Carpenter ; 
“The Theory and Practice of Combustion,”” by J. E. 
Lister and C. H. Harris; “* Agitating, Stirring and Knead- 
ing Machinery,” by H. Seymour; “Sulphuric Acid Con- 
centration "’ (two volumes), by P. Parrish and F. C. 
Snelling; “The Dust Hazard in Industry,” by W. E. 
Gibbs; “‘ Distillation Principles,’’ by G. Elliott; ‘ The 
Chemistry of Power Plant,’’ by W. M. Miles; and “‘ The 
Design and Arrangement of Chemical Plant,’’ by G. 
Weyman. All these books are of a thoroughly practical 
nature, and although it is inevitable, in view of their com- 
paratively small size, that some aspects of the subjects 
have to be passed over quickly, they contain much useful 
information. 


Lubricating Oils, Fats and Greases. By G. H. Hurst. 
London: Scott, Greenwood and Son. 1925. 12s. 6d. 
This is the fourth edition of the work by Mr. Hurst, late 
Lecturer at the Municipal Technical School, Manchester, 
which first appeared in 1896 ; it has, however, been revised 
and enlarged by Mr. H. B. Stocks. It is an eminently 
practical book dealing with the subject right through 
from the winning of the raw materials to the production 
of the refined oil. The characteristics of all kinds of oils, 
mineral, animal and vegetable, are given, and the most 
appropriate lubricants for various purposes are specified. 
re is a long chapter on friction, and others dealing 
with the lubrication of internal combustion engines and 
electrical commutators. The analysis and testing of oils 
are explained at some length. 


Technical Plumbing and Sanitary Science. By 8. B. 
Bennett. London: B. T. Batsford. 9s. 6d.—Household 
plumbing can hardly be classed as engineering, but there 
are occasions, especially abroad, when an engineer has 
to turn his hand to such affairs, and plumbing is an art 
known to few. Then a book of instruction would prove 
very useful. Mr. Bennett's work contains a lot of informa- 
tion, unfortunately arranged in a very haphazard fashion, 
dealing with gerieral principles, which might help on such 
an occasion, but although he is obviously a practical man, 
he gives no help to the inexperienced in such matters as 
the wiping of a joint or the connection of a drain pipe to 
an earthenware sink, this volume, as the name implies, 
being intended for the true plumber. 


Principles of Machine Design. By C. A. Norman. “New 
York: The Macmillan Company. 1925. 28s,—This 
book is designed much on the same lines as our old friend 
*Lineham,”’ but is naturally modelled on American prac 
tice. The title is, perhaps, not very well chosen, as the 
work does not contain such a great deal of direct instruc 
tion on the process of designing, but there is a great fund 
of information concerning modern practice to guide the 
inexperienced. In common with many other American 
ks, some of the illustrations savour rather of the 
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manufacturer's catalogue, but they are, generally speaking, 
to the point. 
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A Large Plate Edge Planing 
Machine. 


Tue unusually large plate edge planing machine illus- 
trated herewith, has been built by Smith Brothers and 
Co. (Glasgow), Ltd., Kinning Park, Glasgow, to the order 
of Dorman, Long and Co., Ltd., for use in connection with 
the Sydney bridge contract. 

The machine is designed to plane the edges of high 
tensile steel plates up to 66ft. long by 2}in. thick. A 
direct-coupled motor provides the drive. The chief feature 
of novelty claimed for the machine is the simplicity of 
the control and the rack drive. The motor is of 40 brake 
horse power, at 480 revolutions per minute, and is fixed 
addle which carries the tool, as also is the stop 


to the 
and start switch. Attached to the saddle is a platform 


with the cylinders, but these screws are only used when 
water is not available. Current to the motor is supplied 
from wires running along the top front side of the girder 
with which roller collectors make contact. The motor 
drives through three trains of gear wheels on to a large 
pinion which meshes with a rack fixed to the underside 
and running practically the full length of the table. All 
the gearing, including the rack, are made of steel, the teeth 
being machine cut from the solid. Change gearing is 
provided to give two cutting speeds, namely, 25ft. and 
40ft. per minute. The machine is arranged in such a way 
that, in the event of the trip gear failing to operate properly 
or of a failure in the current supply when the saddle is 
nearing one of the housings, there is no danger of a smash, 
as agesult of overrun. The saddle in these circumstances 
would simply travel on until it left the rack and came 
to rest about 2in. short of the housing. 

Each housing is 24in. deep, and the overall length of 


A Portable Asphalt Plant. 


THe half-tone engravings which we reproduce below 
represent an asphalt, or bituminous macadam, mixing 
plant, by Marshall, Sons and Co., of Gainsborough, which 
has been at work on a road-making contract in Ireland 
for some time past. 

These plants are of the American Cummer design, but 
are entirely British made. One of their chief features 
is their ready portability. As will be seen from the illus 
trations, the whole machine is mounted on a set of wheels, 
one pair of which is on a pivoted axle, so that it can be 
steered round corners. When the machine is travelling, 
some of the top hamper is, however, dismantled, and it 
will then pass under most ordinary bridges. 


The drying drum is, of course, the all-important part 











MARSHALL’S 8- TON 


from which the operator can start up, stop, and reverse 
the motor in either direction. Also, within easy reach 
ure the hand wheels for the vertical and horizontal feeds, 
and a hand lever for tilting the tool-box, so that the operato: 
has full control of the machine without having to leave 
the platform. Contactor gear forms the motor control. 
‘The master switch is fitted inside one of the large housings 
at the end of the machine, and is operated through a 
kicker bar-—-to be seen in our engraving at the front of 
the bed--by a foot lever on the saddle platform. The 
tool has two cutting edges, and is carried in a box which 
is tilted by hand horizontally at each end of the plate, 
through the angle of relief, so that the tool can cut on the 
forward as well as on the backward stroke. 

For holding the plate down on the table 22 hydraulic 
cylinders are provided on the top side of the built steel 
girder. This girder is 7ft. 2in. deep, and is jointed in the 
middle. In addition to the hydraulic cylinders, 21 hand 
screws are fitted to the under side of the beam alternately 


PORTABLE ASPHALT OR BITUMINOUS MACADAM 


the machine is 78ft. 10in. The motor traversing the saddle 
is larger than is necessary, but the size adopted was chosen 
for the sake of standardisation and interchangeability 
purposes. We understand that Messrs. Dorman, Long 
and Co.'s representatives who witnessed the test of the 
machine at the makers’ works were very pleased with 
the results. The tool was fed downwards, and cuts jin. 
deep by jin. feed, were, we are informed, easily carrie 
continuously at a cutting speed of 40ft. per minute. For 
the same contract, Smith Brothers and Co., Ltd., recettly 
shipped to Sydney a large single-ended machine with adjust- 
able centres for bending and straighteneing rolled steel 
H beams measuring up to 24in. by 7}in. and 100 Tb. in 
section. 
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TRIALS are to be made on the Southern Railway with | 


concrete sleepers formed as two blocks, 24in. by 7in., tied 
together by a steel rod. 
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MIXING PLANT 


of an asphalt plant, and in the Cummer design it is heated 
externally. It has a series of openings, or ports, in addition 
to the large opening at the rear end. The hot gases are 
drawn in through these openings, so that they are directly 
effective in drying the material. The interior of the drum 
is fitted with a series of longitudinal angle bars, which 
cascade the material over and over as it rotates, and 
the drum is set at a slight angle, so that the stone is fed 
forward to the outlet by gravity. 

The drum is supported at one end by a large gun 
metal bearing, and at the other by a pair of steel rollers, 
which run on adjustable gun-metal bearings. It is sur- 
rounded by a steel casing lined with fire-brick, and directly 
beneath it there is the furnace, the gases from which are 
drawn through the drum by a fan and discharged up the 
square stack shown in the engravings. 

The aggregate is lifted up to the dryer by a bucket 
elevator, and is guided into the opening of the drum by a 
shoot, which is so formed that there is no risk of choking. 
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In the case of the 8-ton plant, under review, the elevator 
ix it will be seen, arranged at the end of the machine. On 
the 4 and 12-ton models it is placed at the side, and in the 
case of the 18-ton size there are two elevators. The hot, 
dry aggregate coming from the drum drops down into the 
boot of another elevator, which raises it to a rotary screen 
above. This elevator is totally enclosed, with the object 
of conserving heat as far as possible and to prevent dust 
blowing about the plant. The screen also is totally en- 
closed, and is arranged immediately over a large storage 
bin. This bin is partitioned off to separate the different 
sizes of material, and is large enough to contain one hour's 
supply of aggregate, so that it helps in equalising the 
temperatures of the aggregates. A by-pass is arranged 
round the screen, to allow the material to be sent directly 
to the bin when it is not necessary to screen it, and there 
is a shoot for discharging over-sized stone to a cart along- 
side. 

Below the storage bin there is a weighing box, hung 
on an adjustable scale. The scale has several beams, so 
that the materials can be weighed separately or collec- 
tively. ‘There is a separate scale for the bitumen bucket, 
which is hung from a trolley running on an overhead rail. 

lhe mixer is placed directly under the discharge door 
of the weighing box, and is of the pugmill paddle type. 
Jt has two gear-driven shafts, which rotate in opposite 
directions at a moderately high speed, and on these 
shafts there is mounted a series of manganese steel 
teeth. Theshaft bearings have dust-proof housings. The 
hudy of the mixer is fitted with renewable wearing plates, 
and in some of the plants it is also steam jacketed. The 
mixture is discharged through a door in the bottom of the 
casing, Which slides on rollers that can be adjusted to make 
a good joint and yet allow the door to slide easily. 

The bitumen is supplied to the weighing bucket by 
means of a pump driven off the transmission gear of the 
main plant. This pump sucks the melted bitumen from 
the boiler, through a strainer, and delivers it to a two-way 
valve over the bucket. From this valve there is a return 
pipe leading back to the boiler. With this arrangement, 
it is possible to keep the bitumen circulating round the 
system, so that the pipes do not get clogged up, and to 
have a supply of hot bitumen always available at the two- 
way cock. When the plant is shut down the pump is 
reversed, and the piping cleared of bitumen. The piping 
is also so coupled up that it can be easily taken adrift for 
clearing if it should accidentally become choked. 

When these mixing plants are at work they are jacked 
up to the height necessary to permit a wagon to be run 
under the discharge door of the mixer, and chocks are 
tixed under the wheels to steady the whole plant. For 
transport to a new site of operations, the machine is 
lowered on the jacks to bring the wheels down to ground 
level. The rotary screen and the upper part of the storage 
bin are removed, and the hot elevator is lowered. In the 
case of the larger plants the elevator is hinged, and it is 
swung back on the top of the dryer casing, but in the small 
4-ton machine the elevator is pivoted at its centre, so as 
to enable it to be swung from the vertical operating 
position into a horizontal attitude without further dis- 
mantling. The screen casing also is so contrived that it 
can be quickly lowered on to permanent skids provided 
for the purpose. In this condition the total height of the 
plant above ground level is 13ft. 8in. The total weight of 
the plant, ready for the road, is 15 tons, in the case of the 
set with an output of 4 tons per hour, 20 tons for the 
8 tons per hour set, and 24 tons for the 12-ton set. The 
powers required to drive them when at work are 15, 25 and 
40 brake horse-power respectively. 





Plain v. Roller Bearings for 
Tramcars. 


An wnte resting series of comparative teste of tramears, 
with the axles and motors fitted with plain and roller 
bearings respectively, has been carried out by the Engi- 
neering Department of the National Physical Laboratory 
for the Hoffmann Manufacturing Company, Ltd. The 
tests were carried out by the permission and with the 
assistance of Mr. P. Priestly, A.M.I.E.E., general manager 
of the Liverpool Corporation Tramways, which are the 
owners of the cars used. The roller bearing car was of 
special design, having radial axles and improved suspen- 
sion, special brakes and a 10ft. wheel base; it is note- 
worthy that the thrust as well as the journal load in the 
axle-boxes was supported by anti-friction bearings. The 
plain bearing car was of the standard wide wing type with 
a 7ft. 6in. wheel base. The roller bearing car was 1 ton 
heavier than the plain bearing car, the respective weights 
under half load being 32,890 Ib. and 30,650 Ib. 

The tests carried out consisted of (1) tractive resistance, 
(2) coasting, (3) determination of starting effort, (4) elec- 
trical consumption, (5) acceleraticn. 

Tests 1 and 2 were conducted on both cars during the 
same night, on the same track, and under exactly similar 
conditions. Test No. 3 for the starting effort was made in 
a tramcar depét, and the consumption tests were made on 
each vehicle in turn, extending over eight days of service 
running. 

Tractive Resistance Tests.—These tests were made in 
both directions on the most convenient length of track of 
low gradient which was available, and mean figures are 
given. The track was a straight length of sleeper track 
of 1 in 600 gradient, and one-eighth of a mile long. It was 
approached at one end by a gradient. of 1 in 238, and at 
the other end by a gradient of 1 in 205, both gradients 
being in the same direction as the test length. The tests 
were made at half-load, the added weight being equal to 
that of thirty-six passengers of average weight of 140 Ib, 
The tractive resistances for the two cars at the average 
actual speed obtaining during the electrical consumption 
tests were 510 Ib. for the plain bearing car and 310 Ib. for 
the car fitted with roller bearings, giving a reduction in 
favour of the latter of 39-2 per cent. The maximum per- 
centage reduction in favour of the roller bearing car was 
54-2 at 2 miles per hour, and the minimum reduction 
26-8 at 16 miles per hour. 

Starting Effort.—The determination of the initial efforts 
required to set the vehicles in motion was made by means 
of a draw-bar dynamometer. The cylinder of the latter 








was attached to the car under test and connected by means 
of a block and rope tackle to a second car which was 
securely braked. The tension of the free end of the rope 
was increased gradually until the test car just began to 
move, and the record was taken on the apparatus inside 
the car. The tests were carried out in a car shed in which 
the rails were on a slight incline, and consequently they 
were made in both directions, up and down the gradient, 
and the means of the results determined. - The values given 
are the means of ten pulls in each direction. The tests 
were made at half-load and the average values obtained 
were 820 Ib. for the plain bearing car and 350 Ib. for the 
roller bearing car. The values of the starting effort 
are given in the diagram Fig. 1. These values are con- 
sidered to be on the high side, owing to the state of the 
rails, which, in spite of cleansing by watering and brushing 
prior to the tests, were in a bad condition, being rusted 











and coated with sand which had been rolled into the 
tread. 
Coasting Tests.—These tests were made on the same 
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track used for the tests of tractive resistance and were 
made in the uphill direction only, as in the short length 
available the loss of speed of the roller bearing car down- 
hill was inappreciable. The car was started some distance 
beyond the beginning of the test length and the power was 
cut off at high speed as soon as the test track was reached. 
The loss of speed up the gradient and coasting was obtained 
by measuring increments of distance travelled and incre- 
ments of time over the test length. These increments 
were plotted on the record paper by a castor wheel and 
clock behind the car. Fig. 2 shows the rate of reduction of 
speed with time for the two cars. It will be observed that, 
owing possibly to the lateral oscillations of the plain bearing 
car, the curve for this at the higher speeds is erratic. The 
average value of the retardation taken from the curves of 
Fig. 2 at a speed of 10 miles per hour—14-7ft. per second 
was 0-360ft. per second per second in the case of the roller 
bearing car and 0-593ft. per second per second for the 
plain bearing car. 

Acceleration Tests.-These tests were made on the test 
track of 1 in 500 gradient previously mentioned. The test 
car was started up the gradient at as high a speed as possible 
consistent with safety, and increments of time and dis- 
tance travelled were recorded. For this purpose the record 
paper was run at as high a speed as possible. The results 
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of the tests are shown in Fig. 3, from which it will be noted 
that velocity-time curves exhibit almost identically the 
same characteristics. They show the effect of the change- 
over from “ series ’’ to “ parallel *’ control, and both indi- 
cate that a slight readjustment of the resistances controlled 
by the later notches of the starter would tend to give a 
smoother starting period. The moan acceleration shown 
was 4-0ft. per second per second for the plain bearing car 
and 3-9ft. per second per second for the roller bearing 
car, but it should be remembered that the weight of the 
roller bearing car exceeded that of the plain bearing car 
by 1 ton, and also that the value of the acceleration 
obtained depends in a considerable degree on the time 
taken in moving over the controller handle. 

Power Consumption.—The route salected for the tests of 
power consumption by the general manager of the Cor- 
poration tramways was a representative service route and 
included some of the busiest streets besides a substantial 
length of sleeper track. On account of the shortness of 
the route—6-355 miles—it was considered desirable to 
traverse the route four times daily in each direction for 
four days with each car. The weather was fine throughout 
the series of tests, with very little side wind, and the traffic 
conditions were practically identical for each car. The 
same driver was employed for all the tests. The route 
was divided into six sections, and during ths tests the cars 
were stopped at all the stations dividing the sections from 
one another, at all intermediate “Board of Trade” 
stations, and otherwise only when necessary for traflic 
conditions. A record was kept of the consumption of 
electrical energy over each section and also the time taken 
and the number and duration of the stops, The object 





of the time measurements was to show that the actual time 
of running was on the average approximately the same for 
both cars. The consumption per car mile for the plain 
bearing car averaged over the whole distance run, namely, 
203-4 miles, was 2-161 units, and that of the roller bearing 
car 1-649 units, the average saving of the latter being, 
therefore, 23-7 per cent. The meaa service speed over the 
whole distance was greater in the case of the roller bearing 
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car by about 0-9 per cent., and the mean actual speed was 
also greater for the same car by 0-2 per cent. These figures 
show how nearly identical were the conditions under which 
the tests of the two cars were carried out. 





Durban Water Supply. 


Ar the annual congress of the African Section of the 
Institution of Municipal and County Engineers, which was 
held at Durban in July last, Mr. W. M. Campbell, M. Inst. 
C.E., the borough water engineer, delivered an address on 
the water supply system under his control, which included 
an interesting account of the Shongweni works. In 1921, 
it appears that the Durban Corporation secured powers to 
carry out the Shongweni water scheme, which now 
in course of construction, and is estimated to cost £750,000, 
including the purchase of land and engineering charges. 

The scheme, in the main, consists of a storage reservoir 
on the Umlaas River, known as the Vernon Hooper dar, 
an aqueduct consisting of covered conduits, tunnels, 
syphons and trunk mains of an aggregate length of 
approximately 20 miles, and the necessary sedimentation 
and purification works. The construction of the Vernon 
Hooper dam was begun in March, 1923, and is due for 
completion in September, 1926. The dam is situated 
about 25 miles downstream of the existing Camperdown 
dam—which, with the Clear Water dam gives storage 
facilities amounting to only 295 million gallons—imme- 
diately below the confluence of two tributaries of the 
Umilaas River, viz., the Sterk Spruit and the Ugede Strean. 
The capacity of the reservoir will be some 2600 million 
gallons. The dam is a mass concrete structure, extending 
across the valley straight on plan, having a maximum 
base width of 70ft. and crest width of 8ft. The total 
length of the dam at parapet level will be 808ft. Full 
supply level will be 987.75ft. above sea level, and the 
maximum depth of the impounded water will be 87.75ft. 
The material of the structure consists of 8 : 4: 1 concrete 
in the mass encased in 4: 2: 1 concrete on the upstream 
side and 6:3:1 on the downstream side, and although 
originally a concrete block facing was contemplated, it 
was eventually decided that a more homogeneous result 
would be obtained by self-faced concrete work. 

The original design has also been modified in other 
important respects, more particularly with regard to the 
proposed installation of a number of undersluices, 10it. 
above river-bed level, for the purpose of preventing silt 
deposits. Silting, it may be mentioned, has given much 
trouble at the Camperdown works, and in twenty-three 
years the loss of capacity has amounted to no less than 
68.5 per cent. of the original capacity. Much of the silt 
is of an argillaceous nature, and irremovable by any 
practical expedient. In the present case, actual experience 
of the river behaviour during the past few years, together 
with a study of the rainfall incidence has indicated that it 
is only at intervals of from six to eight years that scouring 
floods are available, and as the scouring path of such 
occasional and short-lived floods must be confined to a 
river channel of relatively narrow width, the remote 
possibility of removing deposited argillaceous silt for any 
appreciable valley width would not have justified the 
heavy expenditure that would have been entailed in the 
providing and erecting of the large undersluices proposed. 

An alternative proposal was fortunately available, Which, 
although more costly, presented a more absolute method of 
dealing with silt. Briefly, this proposal consists of erecting 
a diversion weir near the upstream end of the reservoir, 
and providing a canal big enough to deal with the smaller 
floods which naturally are in the great majority. This 
canal will have a capacity of 1000 cusecs, and will be led 
downstream to join a large tunnel which passes through 
the flanking range constituting the right abutment of the 
Vernon Hooper dam. The tunnel will be of ample capacity 
to deal with floods up to 8000 cusecs, and will be carried 
through from 20ft. above river-bed level at a point some 
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1000 yards upstream of the dam to a point 100 yards down- 
stream of the dam. Control at the reservoir portal of 
this tunnel will be by a vertical sliding gate. 

The manipulation of these arrangements in average 
years may be anticipated as follows :—The smaller floods 
which occur in the early part of the rainy season and seldom 
exceed 1000 cusecs, will be passed downstream without 
entering the reservoir, thus not only precluding the un- 
burdening of their silt content in the still water of the 
reservoir, but, what is of no less importance, preventing 
the already impounded, and consequently clearer water, 
from being rendered turbid. It will be realised that this 
latter phase has an important bearing on the economy 
of subsequent coagulation and sedimentation prior to 
filtration. Floods of greater magnitude than 1000 cusecs 
will, of course, have to pass their excess flow into the 
reservoir, and when that stage of seasonal river flow is 
reached, it will generally be quite politic to bring the 
flood diversion tunnel into operation, which, except in 
most abnormal conditions, will deal with the larger floods. 

The flood of 1925, which reached a maximum of 
about 10,000 cusecs, and maintained flood proportions for 
one month, was followed by an average flow of 190 cusecs 
during about three months, which carried very little silt 
after the first onrush of about three weeks, so that there 
was ample water flowing to provide for filling the reservoir 
with selected water before the flow fell away to normal 
winter proportions. Floods in excess of 8000 cusees are 
of very rare occurrence, and when in movement are so 
turbulent in action that except where the coarser silt is 
concerned, little serious deposition can result before the 
flood diversion tunnel can dispose of the then rapidly 
decreasing flow. With the diversion canal in full operation 
during the rainy months, there will at least be just so much 
less silt-laden water passing into the reservoir, which its 
capacity of 1000 cusees will convey past it, so that in 
years of relatively low flow the quantity of silt deposited 
may be kept within the narrowest limits of selection that 
the conditions will afford. 

In the dam the several outlets will consist of (1) the 
supply valve tower provided with three sluice valves at 
the ]2ft., 42ft. and 72ft. levels above the river bed, so that 
effective decanting may be ensured. These valves will be 
worked hydrauiically. (2) An undersluice of the needle 
valve type passing through the dam 10ft. above river bed 
level, which will provide for rapid emptying of the dam 
when required. (3) A 30in. outlet and three 36in. outlets 
at river-bed level, primarily intended for dealing with 
water during construction, but which will serve as emerg- 
ency outiets when required. The combined capacity of 
all these dam outlets will be about 2000 cusecs. A length 
of syphonie spillway is also provided with a discharging 
capacity of 7800 cusees. The maximum discharge allowed 
for is 27,000 cusecs, which was the ascertained peak dis- 
charge during the flood of October, 1917, and is equivalent 
to practically 0.135in. run-off per hour over the catch- 
ment area of 310 square miles. The meximum spillway 
discharge with the flood diversion tunnel, undersluices, 
emergency outlets and syphon in operation will entail a 
depth of 4ft. 6in. on the spillway, but provision has been 
made for a total depth of 7ft. 

For the purpose of access across the river during floods 
and in order to manipulate the several valves; a longi- 
tudinal gallery is being formed in the dam. A water 
cushion will be formed below the dam by the building of a 
14ft. wall across the river, 100ft. downstream. The depth 
of water impounded there will be l0ft. 6in., and where 
necessary the rock will be covered with a protecting coat 
of concrete. Vernon Hooper dam is being provided with 
expansion joints of similar design to those introduced into 
the Calitzdorp dam, Cape Province. In order to clear the 
water during flood periods by coagulation, provision is 
being made immediately below the dam for the construc- 
tion of sedimentation basins of sufficient capacity to pro- 
vide for continuous settlement of 20 million gallons per 
day passing through these basins, with a horizontal 
velocity of about 1.35ft. per minute. 

At a distance of about 2620ft. from the dam and after 
sedimentation the water passes into tunnel No. 1, 7604ft. 
long, and capable of conveying with a water depth of 4ft. 
over 25 million gallons per day. One vertical shaft, 187ft. 
deep, is provided. At the outlet end is a duplicated inverted 
syphon of 30in. steel pipes, 461ft. long, which passes 
through a deep valley to conduit No. 1, which is 2907ft. 
long, with the same internal dimensions as the tunnels. 
A duplicated inverted syphon, 30in. in diameter, con- 
nects the outlet end of the conduit with tunnel No. 2, 
which is 5984ft. long. Both tunnels are in quartzitic 
sandstone. No. 2 tunnel is provided with a shaft, 271ft. 
deep. Conduit No. 2 has a length of 1404ft. A 30in. 
pipe will be led from the end for a distance of 13,951ft. 
to the junction with the next conduit, near Mariannhill 
station. This pipe line will eventually be duplicated, when 
required. Conduit No. 3 was excavated in open cut through 
water-bearing sand, almost approaching quicksand in 
character, and was reinforced with steel rails and rods 
throughout the whole of its length of 1300ft., until rock 
was eventually reached, when tunnelling was reverted to. 
Tunnel No. 3 is 1357ft. long and passes under the new 
railway deviation through soft sandstone. At the outlet 
end of this tunnel a pipe line, 27in. diameter, extending for 
a distance of 21,018ft., will convey the water to Northdene. 
Tunnel No. 4, which will be in soft ground, will pass 
under the railway, and will have a length of 231lft. In 
order to retain maximum delivery head at Northdene, 
the 27in. diameter pipe will be laid through tunnel No. 4. 








World Power Conference, 1926. 


Tne technical programme of the sectional meeting of 
the World Power Conference, which is to be held in Basle, 
at the International Exhibition for Inland Navigation and 
Utilisation of Hydraulic Power between August 3lst and 
September 12th, 1926, runs as follows :— 

A. Utilisation of Water Power and Inland Navigation.- 
(a) General, e.g., water flow and amount of deposit in rivers 
as a function of the time, influence of river and lake regula- 
tion and dams on the water flow, &c. (b) Technical 
details : Utilisation of water power—(1) Civil engineering : 
work above and below ground ; (2) hydraulic machinery 





and accessories ; (3) electrical machinery and accessories ; 
(4) switchgear. Inland navigation—(1) Civil engineering : 
work above and below ground; (2) boats, barges, tugs, 
&c.; (3) equipment. (c) Economic considerations, e.g., 
cost of producing energy in relation to the size of the 
installation, &c., transport costs and transport times in 
comparison with other methods of transport. (d) The 
relationship between water power utilisation and inland 
navigation. 

B. Exchange of Electricul Energy between Countries.— 
(a) General particulars as to existing and projected ex- 
change passibilities and their advantages and disadvan- 
tages. (6) The influence of factors which make the exchange 
of electrical energy difficult—(1) national and international 
law; (2) import or export duties on electrical energy 
when crossing national frontiers; (3) legal questions 
regarding exchange of energy. (c) Influence of the ex- 
change of energy on the running of electric power stations 
and on the cost of production of electrical energy. 

C. The Economic Relation between Electrical Energy pro- 
duced Hydraulically and Electrical Energy produced 
Thermally > Conditions under which the Two Systems can 
Work Together with Advantage.—This question should 
not be treated in a general way, but only on the basis of 
concrete examples—installations completed or projects 
which have been carefully worked out.~ In order that the 
conclusions of the various reports may be compared with 
one another, it is very desirable that those factors which 
have had an important influence on the conclusions should 
be mentioned separately, and that the prices which have 
been taken as the basis of comparison should be given. 

D. Electricity in Agriculture.—{a) General. (6) Tech- 
nical descriptions of the various possible applications of 
electrical energy. (c) Economic considerations. 

E. Railway Electrification —(a) General, e.g., choice of 
system and basis of choice. (6) Technical descriptions— 
(1) Power stations; (2) converting arid transforming 
stations—so far as they differ from general electricity 
supply systems ; (3) line equipment ; (4) locomotives and 
equipment of other rolling stock used in connection with 
electrification. (c) Economic aspects, with special con- 
sideration of those advantages of electric traction which 
cannot be expressed numerically. 

(1) All papers will be printed in Switzerland under the 
supervision of the Swiss National Committee of the World 
Power Conference, and advance copies will be available 
for the participants before the Conference opens. 
It is intended that the papers, together with the discus- 
sions thereon, shall be published after the Conference by 
the Swiss National Committee in a special volume to be 
entitled “ Transactions of the World Power Conference, 
Sectional Meeting, Basle, 1926."" 

(2) Distinetion is made between—(a) Papers contri- 
buted by authors in the different countries by request or 
on the initiative of the respective National Committees 
or of a member of the International Executive Council, 
World Power Conference—‘ National Papers.” (6) 
Papers prepared by general reporters appointed by the 
Swiss National Committee, containing a summary of all 
the national papers presented before April Ist, 1926, 
under the respective headings of the technical programme 
—*‘* Reporters’ Papers. The reporters’ papers will also 
point out those aspects of the subjects to which it is felt 
the discussions at the Conference should be directed. 

(3) National papers will be accepted for presentation 
to the Conference only when forwarded by a National 
Committee or by a member of the International Execu- 
tive Council, World Power Conference. 

(4) Each country shall present only one national paper 
under each of the items A to E of the technical programme. 
These national papers may be prepared by one or several 
authors. Any single paper may cover all the sub- 
divisions of any of the five main headings of the technical 
programme or may deal with only certain of them. 

(5) The national papers presented should not exceed 
thirty-two pages of about 400 words each, including 
clichés, if written by one author, or sixty-four pages if 
written by two or more authors. The space available for 
clichés is 1000 or 2000 square centimetres respectively. 
The reporters’ papers will not exceed thirty-two pages. 

(6) The national papers should be written either in 
English, French, German or Italian. They will be printed 
in the language in which they are presented. The reports 
should contain an English résumé of about 500 words, if 
submitted in French, German or Italian ; if submitted in 
English, the résumé should be in one of the three other 
languages. The reporters’ papers will be printed in French 
and German; it will be decided later whether they will 
also be published in English and Italian. 

(7) The papers shall not contain any matter which could 
be considered to be of an advertising nature. 

All correspondence from British participants should 
be addressed to the secretary, World Power Conference, 
36, Kingsway, W.C. 2. 





SIXTY YEARS AGO. 


Ir is sixty years ago since the first Fairlie locomotive 
engine was constructed. In our issue of December 22nd, 
1865, we described the engine, gave some account of its 
first trial trip, and discussed the reasons for its peculiar 
design. This form of engine was the invention of Mr. 
Robert Francis Fairlie, of London, and, as is well known, 
was characterised by the employment of a double boiler 
with a common fire-box at the centre of its length. The 
fireman stood at one side of the fire-box and the driver 
at the other. Originally it was intended that the products 
of combustion should be led back from each end to unite 
in a smoke-box provided with a chimney situated over 
the fire-box. As constructed, however, the plan, now 
familiar to us, of employing a separate chimney at*each 
end, was adopted. The engine was carried on two four- 
wheeled bogies, each fitted with a pair of L5in. by 22in. 
cylinders, which received their supply of steam through 
flexible coiled copper pipes. The object of the design 
was to render the weight of coal and water carried an the 
engine available for increasing the adhesion of the driving 
wheels without the restriction imposed on the amount 
of coal and water carried in an ordinary tank engine, or 
without resorting to the expedient of fitting ‘the tender 





with steam cylinders or coupling its wheels with those 
of the engine. The first Fairlie engine was built by Cross 
and Co., of St. Helens, for the Neath and Brecon Railway. 
and was tested on a section of the old Manchester and 
Liverpool Railway close to its birthplace. By the account 
we gave of it, the trial trip at which we were present seems 
to have been distinguished by some curious features. A 
few short runs, we said, quickly proved that the engine 
was in the worst possible condition to undertake a trial 
trip. Indeed, the makers were unwilling that it should 
be tested at all in the incomplete condition in which it 
was at the time. Never, we wrote, had we met valv: 

so badly set. The boiler was greasy and foul inside, an 
primed copiously on the least provocation. An alteration 
at a late hour in the design of the regulator led to irregular 
working. The allowance for the expansion of one of the 
coupling-rods had been overlooked. The steam ygauge 
was placed on the driver's side, where the fireman could not 
see it. The fireman was inexperienced, and was, in addi 
tion, seriously hampered in his work by a crowd of workmen 
who, “availing themselves of the Saturday afternoon 
swarmed all over the engine.’’ Yet in spite of thes 
defects and disadvantages the engine clearly demonstratu/ 
its capacity. We were fortunate in being able to compan 
it with a London and North-Western six-coupled goods 
engine, which on the day of the trial pulled a similar weigh: 
of train up the same bank as that on which the Fairlix 
engine was tested. The two engines had the same weight. 
42 tons, but the Fairlie carried 30 Ib. less pressure. Yet 
with its defective valve setting, resulting in a waste o 
at least 15 per cent. of its power, the Fairlie engine su 

ceeded in pulling its load to the top of the bank, whereas 
the ordinary engine stuck just before reaching the top 
Although the appearance of the Fairlie engine did not 
please the eye, we were satisfied that the principles on 
which its inventor had gone to work were correct. 








NEW BRITISH ENGINEERING STANDARDS. 


BRITISH STANDARD VOLTAGES. 


A REVISED edition of the B.E.S.A. publication No. 77, 
“Standard Voltages for New Systems and Installations, 
has just been issued. Most engineers are familiar with 
British standard specification No. 77, which was first 
published in 1921, and set forth the standard voltages for 
new systems and installations. In that document two 
standard low voltages were laid down, namely, 220 volts 
direct current and 240 volts alternating current. At the 
time when the matter was first discussed, a great effort 
was made to standardise one low voltage only for both 
direct-current and alternating-current circuits, but that 
was not then practicable. Now, however, after some years’ 
experience and further development in the industry, it 
has been found possible to reach agreement on the basis 
of one low voltage. The Electricity Commissioners, the 
Institution of Electrical Engineers and the large industrial 
and supply organisations have been consulted, also the 
local Committee of the B.E.S.A. abroad, where the proposal 
has met with very general approval. The new document 
lays down 230 volts direct current and alternating current 
as the standard low voltage for new systems. Copies of 
the new specification (No. 77, 1925) may be obtained from 
the B.E.S.A. Publications Department, 28, Victoria-street, 
London, 8.W. 1, price Is. 2d. post free. 


EBONITE FOR RADIO RECEPTION. 

AsovuT twelve months ago a joint request was made to 
the B.E.S.A. by the Radio Society of Great Britain and 
by the Ebonite Manufacturers’ Association for a standard 
specification to be drawn up for ebonite suitable for radio 
purposes. A committee was immediately set up, and the 
first subject to be considered was ebonite for panels for 
receiving sets, as it was felt that there was a very urgent 
need for standardisation of this grade of ebonite. Many 
purchasers of so-called ebonite panels have found in the 
past that almost anything was sold as “ ebonite "’ so long 
as it was black, and it is therefore anticipated that the 
new specification will go a long way towards eliminating 
the doubtful qualities of ebonite from the market. The 
composition of the standard ebonite is rigidly specified, 
and adequate mechanical and electrical tests are laid 
down. A recommended list of sizes and thicknesses of 
panels is included, and while it is realised that the size 
and shape of panels will necessarily vary in accordance 
with variations in the progress of design of receivers, 
every endeavour has been made to cover all reasonable 
requirements suggested by the trend of present-day design. 
By making use of the recommended sizes as far as possible 
the full benefits of standardisation will accrue to purchaser 
and manufacturer alike. Copies of this specification 
(No. 234-1925) may be obtained from the B.E.S.A., 
Publications Department, 28, Victoria-street, London, 
5.W. 1, price 1s. 2d. post free. 





Aw unusual form of explosion of a vertical boiler at 
Boscombe is the subject of a recent official report. The 
uptake tube was completely fractured at the root of the 
upper flange, and the crown of the fire-box was deflected 
downwards, so that the upper side of the crown was con- 
cave. The uptake, owing to the deflection of the furnace 
crown, was forced downwards 9in. along with the 
crown. Through the opening formed at the upper end of 
the uptake, the contents of the boiler escaped to the 
atmosphere by way of the hole in the crown of the boiler 
shell, and also down through the uptake tube into the 
fire-box, and through the ashpit and the fire-door, which 
was open. The force of the explosion displaced the boiler 
about a foot from its original position. The explosion was 
due to rupture of the uptake tube, owing to circumferential 
grooving at the root of the upper flange on the steam side, 
and also to internal corrosion of the tube on the fire side. 
The grooving extended round the whole circumference 
of the tube. The internal corrosion at the point of fracture 
had reduced the average thickness of metal to about 
3/,,in., and the grooving extended to a depth of about 
}in., thus leaving only a thickness of *;,,in. of sound metal, 
The original thickness of the metal was jin, 
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Some Applications of Research to 
Modern Foundry Practice.* 
By J. BE, FLETCHER, of Dudley, Member. 


In this paper the author seeks to illustrate, in some 
detai!, a few examples of the type of work and method of 
attack used in applying the results of research to current 
foundry practice. 

(1) Skin Defects, Shrinkage and Contraction.—In any 
investigation into the characteristics of cast iron it must 
be recognised that the metal is a cast product, often of 
intricate form and of variable thickness. The vitally 
important character of the skin of a casting is largely 
dependent upon the satisfactory qualities of the mould 
material and of its facing, the physical condition of which 
is of supreme importance. 

The mould surfaces, with those of the metal in contact 
therewith, must be stressed differentially as the flow of 
the iron progresses and, if the mould face is fissured, how- 
ever minutely, the metal when sufficiently fluid may be 
similarly fissured at its surface, the thin skin being thereby 
weakened during the contraction period, at a time when 
the metal has little physical strength. 

The difference between two portions of a mould surface, 
one tightly and the other lightly rammed, by hindering 
and assisting respectively the flow of the gases liberated 
during the solidification of the metal, may lead to differ- 
ences in the rate and amount of contraction and cause 
skin strain or fissure 

The presence of slag or oxide inclusions in such areas of 
the mould surface may easily intensify the skin fissure 
trouble and not infrequently such fissures are seen to 
start from a slag spot. 

A wrongly placed runner gate may result in one portion 
of a casting contracting more rapidly than another, with 
the accompaniment of internal stress due to the formation 
of two types of metal structure, as a result of the different 
rates of cooling, and the casting may warp in consequence 
of the differential skin or envelope contractions. 

The chemical composition of the liquid metal may be 
all that is desired, the temperature of casting correct, and 
the mean analysis of the cold casting such as would be 
deemed satisfactory ; but if the mould is carelessly rammed 
or vented, badly gated and poured, the casting skin cannot 
be uniformly perfect nor can the metal structure be homo- 
geneously regular nor the casting be free from internal 
stresses when cooled 

Obviously the design and form of the casting must play 
an all-important part, and from the above it will be 
realised that the technique of the moulder and caster and 
their judgment are of paramount importance 

A little consideration will show that the mean chemical 
analysis or micro-examination of isolated spots in the 
structure are often of little service in discovering the cause 
of a failure, unless the relationship between the structure 
of the metal, the design and method of gating, running and 
feeding of the casting are known. 

As the skin of the outer envelope of a casting is generally 
the starting point for fracture when subjected to tensile 
or impulsive stresses, the cause of the casting failure may 
not be revealed by a tensile, transverse or impact test 
imposed on bars cut from the casting, even when taken from 
the starting point of the fracture. The micro-examination 
at such spot may not, and in cast iron rarely does, indicate 
whether overstrain has taken place, there being little or 
no elongation of cast iron under the breaking stress. 

The presence of graphite in all grey cast iron is, of course, 
responsible for the general absence of ductility, but the 
skin ruptures which occur in the plastic range of cooling 
and cannot be healed by any known heat treatment are 
generally difficult to trace ; hence the history of the cast- 
ing manufacture must be known when investigating the 
cause of external and internal defects. The contour of a 
casting, being related to variations in skin cooling rates, 
due to the character and temperature of the mould facing 
sand and to methods of gating, rate of pouring and 
influenced by differential rates of cooling where the form 
and thickness of the section varies suddenly, must be taken 
into consideration. 

The foundry metallurgist must therefore be thoroughly 
acquainted with the practice of moulding and casting. 
He must possess the practical sense necessary to enable 
him to visualise the effect of altering the physical character 
of the mould surface and its mass or of changing the 
method of gating and pouring the casting on the external 
and internal portions of the metal mass. Without this 
practical sense fully developed the metallurgist is often 
at a loss in his attempts to guide the efforts of the foundry- 
man, 

Again, the perfect solidity of a grey iron casting is 
related to its rate of solidification from the outside to the 
inside of its thickness and to the efficacy of the feeding 
of the interior of the section last to freeze. When a thick 
and thin section join one another in a casting the interior 
of the thick section will be porous, unless the gases liberated 
within the metal during its solidification can escape 
readily to the rising heads from the thinner section. 
Otherwise the thick section becomes a feeder to the 
thinner, and the former is left porous because of the loss 
of metal used for feeding the latter. 

Liquid metal under a sufficient pressure head in a riser 
large enough to remain fluid until the casting is solid 
obviates this difficulty when the variably thick sections 
are at the bottom of a deep casting, but when these occur 
at the top, as cast, the lack of sufficient fluid pressure head, 
due to the absence of amply deep and massive feeding 
risers, for example, will lead to sponginess or cavities in 
the thick sections, often of a serious character. 

The design of a casting is often such that the temptation 
to mould and cast the wrong way up is too great, or a 
pattern may be so made that the same error is followed, 
through an attempt to cheapen the making of the pattern. 

Wherever spongy areas occur in poorly fed thick sections 
adjacent to thin ones, as in thick bosses in thin plates, there 
is always a tendency for gas paths to form between the 
cavity or spongy area and the outside of the casting. The 
eases pent up in the cavity expand and find a way through 
the metal generally by way of the corner angle where the 
thick and thin sections join. The sand in such corners 
becomes heated to the temperature of the metal and acts 


* The Institution of Mechanical Engineers. 


as a heat retainer, the metal surrounding the corner being 
thereby held in the molten state, through which the gas 
under pressure in the internal cavity escapes to the 
atmosphere. In Fig. | a bar jin. by 2in. adjoins a metal 
mass of 2in. cube. The casting was open sand cast, and 
there being no feeding head over the 2in. thick section a 
gas cavity formed within this heavy mass. On the freezing 
over of the top crust the gas liberated during the solidifica- 
tion of the still molten interior attained sufficient pressure 
to escape by way of a channel communicating with the 
internal corner between the thin bar and the cube, through 
the molten metal surrounding the hot sand in the corner, 
which sand had acted as a heat retainer. The metal was 
high in phosphorus content and hence contained as a con- 
stituent a considerable volume of the carbon-iron-phos- 
phorus eutectic, which is the last constituent to solidify, 


Fic. 1.—Open Sand Cast 


Analysis of Iron :—Total Carbon 3°62, Silicon 2°95, Phosphorus 1-33, 
Manganese 0°67, Sulphur 0°08 per cent. 


Nors —Boss A did not move during solidification of metal. 
Bar B contracted towards 4 
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Contraction of Ber Casting showing location of shrinkage defects and 
extrusion of Eutectic (C Fe P) at P through ges hole communicating 
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freezing at about 945 deg. Cent., whilst the main con- 
situtent freezes at about 1145 deg. Cent. The high gas 
pressure in the cavity had ejected some of the phosphide 
eutectic through the gas hole formed previously, the bead 
of eutectic being shown at P in the engraving. The effect 
of the gas pressure is also seen in the rounded upper surface 
of the casting. During the solidification of the heavier 
cube portion the upper crust was seen to rise and then fall 
immediately after the small gas jets had ceased to blow 
through the plastic crust, leaving a shrinkage hollow over 
the cavity. 

Had the mould been covered and a riser equal in diam~ter 
to that of the cavity been employed the casting would 
have been sharp cornered, and if the sand in the internal 
corner had been hard rammed gas escape there would have 
been avoided. The slow cooling of the metal surrounding 
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the corner would lead to a coarser crystalline structure, 
rich in graphite and prone to contraction cracks in the 
skin. 

Another point of fundamental importance is shown in 

the same Fig. 1, and though elementary, when applied 
to this simple form of casting, is often neglected when more 
complicated forms are studied. The thin part of the bar 
contracts towards the heavier end, which remains 
stationary. Another bar of similar length, with a cube- 
shaped boss at each end fractured at the internal corners, 
the thin bar being separated from the two bosses when 
removed from the mould. When cast on end a similar 
double-bossed bar fractured at the shoulder under the top 
boss, the liquid pressure head having prevented the forma- 
tion of a gas cavity in the lower boss, though there was 
considerable porosity and shrinkage in the upper one. 
The importance of remembering thet contraction during 
cooling is in the direction of the heavier slow cooling masses 
in a casting is obvious, and often assists a foundryman 
in deciding on the correct method of moulding, gating, 
and running a casting. 





The influence of sharp internal corners and the effect of 
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Volume-shrinkage Curves of Grey Cast-iron 1 inch thick. 
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the heat retaining sand in promoting porosity and coarse 
grained weak metal there, with skin fissures at this 
weakest spot, is common enough, but the same defects 
occur even more frequently in cored castings where the 
cores are much thinner than the wall! of metal surrounding 
them. 

In Fig. 2 the progress of volume change and shrinkage 
in a casting is plotted against the temperature changes as 
shown by the cooling curve of the metal. The progressive 
variation in the structural composition of the metal as 
it cools is also depicted, the whole of the curves being 
plotted over a time base. Professor T. Turner was the 
first to show accurately the relation between the volume 
changes during and after the solidification of cast iron and 
the shrinkage of the metal. Recent experiments have 
confirmed his conclusions with respect to the influence of 
graphite separation near the freezing point, and later, at 
the pearlite point during the solidification of grey irons. 

The structural composition of a grey phosphoric iron, 
quenched at different temperatures during the cooling 
from the melting point to about 200 deg. Cent. are also 
plotted above the cooling curve and time base. Attention 
should be drawn to the volumetric expansion due to 
graphite separation immediately following the freezing 
point, and to a secondary graphite separation at or near 
the pearlite point (about 700 deg. Cent.). Perhaps the 
most interesting point recorded in the graphs is the fact 
that the highest rate of shrinkage of such grey cast iron 
occurs between the austenite and pearlite points (1050 deg. 
Cent. and 700 deg. Cent.), in the comparatively short time 
interval of less than three minutes in the case of lin. thick 
material. In thicker metal the cooling rate of the interior 
is lower, but it is certain that when cooled in a cold mould 
the skin contraction during the time the metal is above the 
red heat is very rapid, and in lower silicon iron may readily 
lead to serious skin fissuring. It would appear from Pro- 
fessor Turner's research and from the author's observations 
that the greater volumetric expansion of high silicon 
phosphoric irons, which is not complete until the metal 
has fallen to below 700 deg. Cent., saves the skin of the 
castings, though internal unsoundness and porosity may 
give trouble in castings of variable thickness. The variable 
rates of cooling at different points within the mass of a 
grey iron casting containing 3.5 per cent. total carbon, 
3.0 per cent. silicon, 1.0 per cent. manganese, and 1.0 per 
cent. phosphorus are illustrated in Fig. 3. An angle plate 
section is shown, four points in the corner diagonal being 
taken for the purpose of indicating the structural changes 
due to different rates of cooling. 

The constituents in the cast iron are given in volume 
percentages, these values being calculated from the 
chemical analyses of the metal at the four points in the 
section. This method of expressing the composition of 
cast iron in terms of the constituents has been used by the 
author for some years, but it has only been possible to 
obtain approximate values for the volume percentages of 
the constituents until recently, the various specific gravity 
values being still somewhat uncertain in some cases. The 
graphs show very clearly the effect of various rates of 
cooling on the metal structure. Attention is specially 
directed to the graphite and ferrite volumes in the metal 
nearest to the internal corner, where slow cooling has 


Structural Changes during Cooling of Grey Cast-iron. 
Analysis :—Carbon 8°5, Silicon 3-0, Phosphorus 1-0, 
us, 0-5, Sulphur 0 










rs “06, per cent, 
COOLING »e—» % 
100 
GRAPHITE 
Fe,P 7 
Cc fe P UTECTIC 
80 
Fe Si < 
a ° 
os = S 
FERRITE © 
= 
m 60 m 
c 4 
4 » 
~~ rey 
= 2 op 
°o m fe} 
- 40z 
0 r PEARLITE ~ 
x A z 
oO ~ 
. ~ vn 
= 
x 20 


° 5 10 15 MINS. 20 


Swam Sc 


resulted in the graphitisation of the carbides originally 
present in the fluid iron. 

In the micro-examination of castings such as the one 
above mentioned—Fig. 3—the polished and unetched 
micro-specimens reveal near the edge of the casting the 
presence of dendritic crystals, the long axes of which are 
arranged normally to the cooling surfaces or nearly so. 
These fir-tree-like crystals have their trunks crowded 
together and their stunted branches dovetail mto one 
another in approximately regular order, enclosing gvithin 
the interstic»s betwen the branches comparatively thin 
flakes of graphits. The depth or thickness of this columnar 
or dendritic envelope is groater as the silicon and carbon 
content decrease. In the centre of the metal mass, where 
ths cooling is slowest, the structure is generally composed 
(in grey iron) of pearlite, ferrite, and large graphite flakes 
in confused orientation. 

Most, if not all, commercial grey irons are, when cast 
into thin walled castings, dendritic at the moment of 
freezing in a cold mould. If more slowly frozen in a thicker- 
walled casting, the dendrites grow until their original 
outlines are lost. Unless completely pearlitised (¢.c., tho 
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original austenite converted into pearlite) the austenitic 
dendrites may retain so much of their original iron and 
manganese carbides that they produce a hard brittle 
structure which, though high in tensile strength, has little 
impact-resisting value, the presence of sulphur as sulphides 
intensifying the trouble. 

There seems little doubt that the dendrites are the 
crystals which grow during the decomposition and 
graphitisation of the 4.3 per cent, carbon eutectic, which 
forms the first matrix of all cast irons and is the major 
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as a weakening constituent. 

It has been pointed out, however, that molten iron of, 
say, 3 per cent. carbon content is a mixture of the 4.3 per 
cent. carbon-iron eutectic and iron, which graphitises 
during cooling, producing, when cooled at a certain rate, 
silico-pearlite, graphite and free ferrite. The mechanism 
of this pearlite production is quite different to that vielded 
by the ordinary steel making processes, which function in 
the absence of graphite, for in grey cast iron the pearlite 
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Solidification of Angle Plate Casting. 
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of similar chemical analysis, possess much higher resist- 
ance to repeated impact tests. 

If similar cast iron, preferably rather higher in silicon 
and low in total carbon content, is melted and poured at a 
higher temperature into a cold or slightly warmed sand 
mould the heat lost by the metal in cooling from its super 
heated temperature to the freezing point heats the mould 
and a similar iron to that of Diefenthaler-Lanz is pro 
duced, but, judging from the higher tensile strengt}, 
obtained, the dendritic structure is not entirely destroyed 
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Maurer’s Diagram (Fe Si C) with extensions to same, 
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KF 1G. 4.—Sections of Castings made in Slag (cast in Sand Mould) from Puddling 
Furnace, showing influence of thickness of Casting on Crystallization and Gas Escape, 


All Bars were 6 inches long. 
P.—Primary (Skin) Crystals. 
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constituent to freeze, but rapidly decomposed in 
presence of more than, say, 0.5 per cent. silicon. 

The structure of any moderately thin-walled iron casting 
“us cast in a sand mould may therefore be conceived to 
consist of an envelope of dendritic crystals, more or less 
decomposed or pearlitised, enclosing a core of mixed 
crystals composed of pearlite and ferrite intermingled with 
yraphite and phosphide eutectic, the silicon and manganese 
being dissolved in the matrix. In Fig. 4 the type of struc- 
ture, illustrated in the form of castings made by the author 
from puddling furnace slag, shows the dendritic form of 
primary crystals enclosing a core of mixed crystals, 
analogous to the form of structure produced in most cast 
irons at the early stage of solidification. This illustration 
also typifies the variations in gas cavity formation as 
influenced by varying contours and thicknesses of walls. 
The defects shown have been repeatedly observed in white 
iro’ castings for malleable processes. Here the primary 
crystals are largely composed of 4.3 per cent. carbon 


In 


eutectic. 

The Trend of Future Deve lopments in Cast lron.—Metal- 
lurgical workers in the field of cast iron have recognised 
for many years that the most important constituent in the 
structural composition is pearlite and from the earliest 
days of the British iron industry castings have been made 
the structure of which was almost entirely composed of 
pearlite and graphite, with silicon, phosphorus, man- 
yanese, and»sulphur in similar percentages to those now 
recognised as being sufficiently low for the best types of so- 
called pearlitic iron. 

The development of research on this subject in Germany 
during recent years has been remarkable and of great 
importance to the cast iron industry. The range of com- 


position covering what may be termed pearlitic irons | 


has been well illustrated by a diagram evolved by Dr. FE. 
Maurer, of Essen, based upon earlier researches by Dr. 
Guillet on the properties of iron-silicon-carbon alloys. 
This diagram is shown in the lower part of Fig. 5 and con- 
sists of the four inclined lines passing through the point 
representing the 4.3 per cent. carbon, 0.0 per cent. 
silicon alloy. Maurer has shown that the pearlitic irons 
lie within the lines 4.3 per cent. C, 7 per cent. Si, and 4.3 per 
cent. C, 2 per cent. Si. 

In practice the sum of the carbon and silicon contents 
in pearlitic irons ranges between 4.0 per cent. and 5.2 per 
cent. The author has therefore drawn lines representing 
these two ranges through Maurer’s diagram cutting the 
four Maurer lines and enclosing an area shown by the 
hatched four-sided figure. This area represents very | 
approximately the practical range of pearlitic irons. 

Castings made from steel containing, say, 1 per cent. 
silicon, 1 per cent. manganese, and 0.2 per cent. phos- 
phorus and unannealed would be unlike any cast iron com- 
posed of 2 per cent. graphitic carbon, 0.9 per cent. com- 
bined carbon, | per cent. silicon, 1 per cent. manganese, 
and 0.2 per cent. phosphorus, although it has often been 
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formed is the product of the decomposition of austenite, 
resulting in a mixture of pearlite and graphite. 

It has also been shown that when metal containing 3 per 
cent. carbon, 1 per cent. silicon, &c., is cast into a cold 
sand mould (or any other cold mould) the primary crystals 
at the mould surface are dendritic, enclosing probably 
and often a core of graphitic pearlite. This dendritic shell 
contracts at a different rate to the more highly graphitic 
central mass and, though of vreater tensile strength, is 
brittle, as most dendritic structures are 

If the 3 per cent. carbon, 1 per cent. silicon iron is cast 
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into a hot mould, the dendrites have time to grow, and if 
the mould is heated to a temperature suitable to the thick- 
ness of the casting (higher for thin than for thick castings) 
and to the silicon and carbon contents, the dendritic 
structure can be made to disappear and the entire mass 
becomes homogeneously pearlitic or very approximately 
so in the various castings so far determined. This method 
of using sand moulds heated to determined temperatures 
is due to Diefenthaler and Lanz, and known as the Perlit 
process. The non-dendritic castings so made, though no 
higher in tensile strength than ordinary semi-steel castings 


3-0 
Total Carbon. 


The higher casting temperature must bring about a primary 
dendritic structure which may be difficult to destroy, for, 
although the mould temperature when freezing begins 
may be as high as in the Lanz process, the viscosity of 
the metal may affect the breaking up of the dendritic 
structure mn some cases 

The method of producing a high tensile pearlitic cast 
iron by means of warming the mould by superheated metal 
is due to Emmel, of Mulheim-Ruhr. At the moment com 
parative repeated-impact tests of the Lanz and Emmel 
irons are not in the author's hands, but such comparisons, 
when available, should be useful. The microstructure of 
the pearlite in the two irons is similar and not distin- 
guishable from that in good ordinary pearlitic irons. 

Another German development in the direction of high 
tensile cast irons is due to EB. Schuz, and refers to the pro 
duction of an iron containing about 3.5 per cent. silicon 
This, when cast into metal chill moulds, has a dendritix 
structure—ferrite crystals being embedded in a cutectic 
of graphite and iron. 

These three methods indicate the trend of foundry 
practice towards a more scientifically controlled chapter 
m the history of cast iron founding. British blast-furnace 
owners are interesting themselves in the production of 
suitable pig irons for the making of the better cast irons 
which are evidently coming surely to the front, because of 
their value to the mechanical engineer. The structural 
composition of a series of pig irons is shown in Fig. 6. 
These irons represent the general run of the numbers 
from white to soft grey as produced in the similar blast- 
furnaces of a company. When so depicted in graph form 
the point at which pearlitic irons may be expected is 
clearly shown. The choice of suitable pig irons for 
foundry mixtures is of great importance and necessarily 
forms a subject of investigation by the Research Associa- 
tion. 

No mention has been made of other moulding and cast- 
ing methods, such as the use of permanent and semi- 
permanent and metal chill moulds, though in this con- 
nection the problems of structural composition, shrinkage 
and contraction are of paramount importance. Such 
methods are more connected with the mass production of 
castings, and as many of these processes are being worked 
under patent licences individual attention to each typical 
process would take up more time than the author has at 


his disposal. 





Ir is hoped that the new escalators at Trafalgar Square 
Station will be ready for service som» time in February. 
The works include a new subway between the station and 
Cockspur-street, and passengers will be able to pass to and 
from the west side of the square without having to cross 
the road at that busy point. 
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South African Engineering Notes. 


Durban’s Electric Plant. 


The Durban Town Council has found that the 
plant at present installed in its power station will be quite 
unable to cope with the demand for power until such 
time as the Electricity Supply Commission's power station 
at Congella—-which is not due for completion until October, 
1927—is in operation, even if the demand only increases 
at its present rate of growth, which has by no means been 
the ease recently, each year having witnessed a steadily 
rising seale of expansion. The Town Council is now in 
consultation with the Commission regarding the purchase 
by the former of another 5000-6000 kilowatt turbo-alter- 
nator set, which—along with the first set recently in- 
stalled—will be ultimately taken over by the Commission 
at a price to be agreed upon, and installed by the latter 
in its Congella station. A second 45,000-60,000 Ib. boiler 
plant will also be required, and it is anticipated that this 
plant, as well as a plant of similar capacity installed at 
the Municipal Power Station about a year ago, will also 
be taken over by the Commission. It has therefore been 
designed for a pressure of 350 Ib. per square inch, although 
the present working pressure at the station is 160 Ib. 


Industrial Production. 


The preliminary result of the 1924 census of 
industrial production for the Union of South Africa shows 
that the total value of materials used was £39,327,411 ; 
the gross output £79,664,327; and the value added to 
materials—or the net output—£40,336,916, as compared 
with £37,139,803, £74,486,292, and £37,346,489, for the 
previous year, or increases of 5.9, 6.95, and 8.01 per cent. 
respectively. The net output is only £7000 short of the 
1920-21 census, so that allowing for the decrease in prices, 
it may be taken that in volume the output for 1923-24 
establishes a record 


Locomotive Boiler Explodes. 


On Tuesday, October 27th, engine No. 1575, 
while working a goods train, was totally wrecked by explo- 
sion of the boiler, when between Vet River and Eensge- 
vonden, in the Orange Free State. The driver was killed 
outright, and the fireman, Viljoen, succumbed to his 
injuries while being taken by train to Kroonstad. An eye- 
witness states that the boiler was thrown 30ft. into the 
air and turned a somersault, breaking off the smoke-box. 
It then turned another somersault, landing on the cab 
side, and fell across the railway fence. The eye-witness, 
being a native, absolute reliance cannot, perhaps, be 
placed on his statements. On investigation it was found 
that a hole had been blown through the top of the fire 
box. The boiler and cab were blown off the frame, and 
the pieces scattered on either side of the track. All the 
surrounding veld, as well as the frame of the tender and 
the six trucks immediately behind the engine, were splashed 
with a mixture of steam and mud. The cause of the explo- 
sion is not at present known. There is no question of the 
engine being overworked or out of repair. It was first 
put into service in 1914, and went to the repair shop only 
in August last year, being there for two months undergoing 
complete overhaul. One theory propounded is that the 
engine, in drawing up water from the river, which was low, 
sucked up a considerable quantity of mud, as a result of 
which the explosion occurred. 


Union Coal Production. 


There are close on 70 collieries in the Union of 
South Africa producing coal, and many of them are engaged 
in converting their surplus stocks into coke, tar, sulphate 
of ammonia, and other by-products. The total quantity 
of coal sold between January Ist and August 30th, 1925, 
was 8,615,456 tons, valued at £2,593,655 at the pit’s mouth. 
These figures, of course, only refer to coal sold, whereas 
the quantities mined were much greater. For instance, 
in August 1,305,048 tons were mined, and 1,057,408 tons 
sold. The total for the eight months is made up as follows : 
Transvaal, 3,830,712 tons, £1,219,982 ; Cape Province, 
4,064 tons, £2963 ; O.F.S., 654,232 tons, £181,637; Natal, 
3,126,448 tons, £1,189,073. The approximate respective 
prices at the pit’s mouth were 5s. 14d. per ton, 14s. 9d. per 
ton, 5s. 7d. per ton, and 7s. 7d. per ton. The production 
of by-products goes on progressing, and greater attention 
is being paid to the latest and best methods. It is stated 
by the General Mining and Finance Corporation, Ltd., that 
there is a large area of coal bearing ground in Natal on 
which it is at present engaged in putting down boreholes 
with the view of testing the quality and extent of the seams. 
The results so far obtained have been satisfactory, but more 
drilling will have to be effected’ before any decision in- 
volving active mining operations can be come to. 


Important Plant Addition. 


The new turbo-alternator purchased by the 
Victoria Falls and Transvaal Power Company, Ltd., as 
an emergency measure, in view of the difficulties being 
experienced in carrying the constantly growing load on 
its system, in the interim before the completion of the 
new power station at Witbank—or at all events a section 
of it—has now been erected at the company’s Rosherville 
Station, and was started up in a preliminary way on 
October 7th. It is an English Electric set, which the power 
company was able to purchase practically ready for ship- 
ment, a factor of vital importance. The machine is rated 
at 12,500 kilowatts, at 3000 revolutions per minute, the 
turbine being of the pure impulse type. The high speed 
of the set results in a small compact steam end and a low 
alternator, and the new unit compares strikingly with the 
other five 10,000 kilowatt, 1000 revolutions per minute 
sets installed in the same station. The total installed 
plant capacity at Rosherville is now 130,000 horse-power. 
The new machine had hardly been got to work before a 
fire occurred, which put the whole of the generating machi- 
nery in the station temporarily out of commission. At 
6.15 on the morning of October 23rd one of the generators 
was switched on to“ load.’ At first the oil switch, working 
at a pressure of 40,000 volts, refused to operate, but on 








the second oceasion it blew out and set fire to the oil in 
the line of tanks in which all the generator switches 
are immersed. The total quantity of oil ignited was 4000 
gallons, the flames spreading from tank to tank. The 
liquid boiled over from the tanks, and soon the floor of 
the gallery was covered with boiling oil. Two fire-engines 
from Johannesburg were soon on the spot, and it was found 
the only way to deal with the outbreak was to “ blast ”’ 
water on to it at great pressure, and a double line of hose 
was used to one nozzle to give a stronger jet. After a 
34 hours’ fight the firemen had not only extinguished the 
flames but had prevented them from spreading to the 
adjoining chambers. Immediately the fire was out an army 
of workmen set to work to clear up the station. It was about 
midday when the first generator was put on load again, 
and by evening a second machine was running, and the 
remainder of the plant was available for service next 
morning. 








Provincial Letters. 


THE MIDLANDS AND STAFFORDSHIRE. 
(From our own Correspondent.) 
Holidays. 


Employers and workmen alike in the Midland 
iron and steel industries have settled down to enjoy to 
the fullest possible extent the Christmas holidays. It is 
realised that there is a strenuous time ahead, and the 
Christmas vacation is welcome as a break from the worries 
and anxieties which beset all those connected with the 
basic industries of this country. Though many things have 
contributed during the past three months to a return of 
industrial confidence the outlook is still very obscure, 
and even the optimists who confidently anticipate a revival 
of business in the New Year are cautious, recollecting how 
quickly hopes born at Christmas, 1924, died early this 
year. During the past week there has been very little 
business transacted in this district, and works were engaged 
during the first few days in clearing up ready for the stock- 
taking which follows in most Midland works immediately 
after the holidays. In a few cases the overhauling of plant 
has been begun in preparation for anticipated new business. 


Market Position. 


There was a very small attendance at the weekly 
meeting of the Midland iron trade in Birmingham to-day 
—Thursday—and producers and consumers were more 
inclined to discuss future prospects than to put through 
business deals. There were not sufficient transactions 
materially to affect prices, but the expectations of improved 
buying after the holidays were such as to maintain the 
general level of prices. Some improvement was reported 
in Staffordshire iron, a few contracts having been made for 
delivery next year. This is sufficiently unusual to cause 
remark, the buying of wrought iron having for a long time 
been restricted to small lots for immediate requirements. 
Consumers of pig iron have supplied their wants until 
January or February, while users of constructional steel 
are marking time, awaiting New Year developments in 
the steel trade price war. 


Imports and Exports. 


The November import and export figures have 
claimed considerable attention in Midland industrial 
circles this week, and perhaps it would not be out of place 
to recall that durng the eleven months of the current year 
ended November 2nd imports of iron and steel rose to 
2,471,482 tons, against 2,207,989 tons last year and 
1,214,557 in 1923. This was in a time of restricted trade, 
when our exports of iron and steel had declined from 
3,964,665 tons in the eleven months of 1923 to 3,549,997 
tons in 1924 and 3,390,198 tons in 1925. In 1915, when 
trade was active, and the general volume was substantially 
greater than it is now, iron and steel imports totalled 
2,230,995 tons for the twelve months, some 210,000 tons 
less than in the eleven months gone by in the present 
year. Exports in 1913 reached an aggregate of 4,969,224 


tons, so that they are now roughly one-fourth less. 


Staffordshire Bar Iron. 


Wrought iron manufacture in South Staffordshire 
does not show much vitality, though there have been one 
or two isolated reports of improved business, a little of 
which has been on forward account. Makers of high-grade 
bars are in the best position, but even in this branch there 
has been little progress despite the lowering of values to 
£14 per ton. Crown bars continue to be the subject of 
price shading. They are still quoted £11 10s., but for 
export some of the Lancashire houses are said to have 
quoted £11 5s. Staffordshire producers will not go below 
the £11 10s. level. Nut and bolt makers in this area are 
a little better employed, but the sale of Staffordshire bars 
for their production is practically nil, and this in spite of the 
fact that the delivery of continental supplies is difficult 
to obtain. Mills re-rolling steel are fairly weil occupied. 
The decision of the Government not to grant the applica- 
tion of the iron and steel trades for the appointment of a 
committee under the Safeguarding of Industries,Act will 
no doubt be favourably received by the Staffordshire 
re-rollers, who derived a large proportion of their ingots, 
blooms, billets and slabs, sheet bars and tin-plate bars 
from foreign producers in the days before the war. Since 
that time their reliance on the imported article has been 
accentuated by the wider difference in the cost of the 
home and the foreign production, until to-day very little 
native raw material is used in the local re-rolling mills. 
Were it not for the re-rolling of this foreign material most 
of the Staffordshire mills would be completely idle. 

: 


Pig Iron. 


Midland blast-furnaces continue to find a market 
for their output, and the position as far as foundry sorts 
is concerned is considered satisfactory. The brisk sales of 
this grade of pig effected in October provided smelters 
with outlets for a large part of their production into the 








New Year. There is very little disposition on the part of 
consumers to increase their commitments, nor are furnace 
men enxious to pledge much more of their forward out- 
put, the uncertainty as to the future price of coke being a 
deterrent. Smelters hold the view that prices are not likely 
to go lower, and that they may rise. The amount of inquiry 
is a hopeful feature, and the pig iron position contrasts 
favourably with anything experienced in the earlier part 
of the year. The quoted prices of £3 2s. 6d. for North 
ampton No. 3 and £3 5s. for Derbyshire are maintained, 
but the £2 16s. and £3 2s. quotations for Northampton- 
shire and Derbyshire forge materials are shaded to the 
extent of ls. per ton, the demand being almost stagnant. 
There remains a scarcity of steel-making hematite pig iron. 
Stocks have been absorbed and deliveries of new material 
are difficult to obtain. It is noteworthy that whilst exports 
of finished material were generally smaller last month 
than in the previous month, pig iron maintained its upward 
trend. Shipments of forge and foundry qualities, which 
aggregated between 14,000 and 15,000 tons in August and 
September and advanced to 36,324 tons in October, 
exceeded 40,000 tons in November. Acid pig, too, showed 
a further increase. The total exports of all descriptions 
of pig iron were considerably more than double the tonnage 
of our imports, though both Sweden and Belgium sold us 
more forge and foundry pig, and consignments of basic 
from France increased from 6591 tons to 12,510 tons. 


Coke Values. 


Midland blast-furnacemen have been in con- 
sultation with the coke oven men as to the new basis price 
for furnace coke, but so far negotiations have proved 
abortive, and furnaces will depend on the open market for 
supplies after the turn of the year. Associated furnaces 
were willing to renew the agreement with the cokeries, 
subject to the scale being based on a minimum of 12. 9d., 
an advance of Is. on the current rate. Oven men demanded 
an advance of 2s. 6d., and so the conference at which the 
matter was debated came to nothing. 


Steel. 


The downward course of selling values of steel has 
been definitely arrested, and most producers of structural 
material are now asking advanced prices. The position 
has not altered quotably from last week, but the efforts 
to strengthen prices have been supported by an increased 
number of firms. One big organisation which has deve 
loped output with new equipment is, however, an excep- 
tion, for it is still prepared to do business at “ cut ”’ rates. 
For ship, bridge and tank plates £8 is now the general 
quotation for the Midlands. One or two firms are open to 
accept £7 17s. 6d., however, which suggests that no basis 
has been agreed upon. Sections, which could be bought 
down to £7 recently, are not obtainable at less than 
£7 2s. 6d. now, and firms on the North-East Coast want 
£7 5s. Local steel masters report that inquiries from con 
structional engineers come in with fair regularity for 
miscellaneous requirements, such as works extensions, 
station rebuilding, municipal undertakings, with a large 
amount of electrical development. The future prospects 
in this department are decidedly hopeful, but, with a very 
large margin of capacity, any important rise in prices is 
unlikely. Continental competition is not so keen and 
prices have slightly advanced, joists being quoted at Is 
to 2s. dearer. The continental steel works are reported to 
be filled up with work until February. In view of the 
numerous complaints of unprofitable prices on the Con 
tinent, some Midland users are inclined to buy foreign 
steels speculatively in view of possible advances, although 
the prospects of delivery are probably remote. Steel 
billets delivered at £5 5s. offer just sufficient advantage 
against the home price of £6 2s. 6d. to make such purchases 
worth while, provided the consumer can afford to wait for 
delivery. 


Galvanised Sheets. 


Makers of galvanised sheets are still booking 
regularly, almost on a world-wide scale, the tonnages, 
however, being slightly smaller. Nearly all the new work 
is for delivery in the first three months of next year, a 
premium having to be paid for prompt supplies. The 
Mediterranean ports continue to be somewhat conspicuous 
as buyers. Mills have still a heavy weight of orders to be 
worked off. Some of them have sold their output up to 
the end of the first quarter of 1926. This department of 
industry has received steadier support than any other in 
the trying times through which manufacturers of iron and 
steel have been passing. The total shipments this year to 
the end of November were 644,950 tons, against 598,829 
tons last year and 551,716 tons in 1923. The value of the 
current year’s trade is, however, rather less than that of 
its predecessor. 


Scrap. 


Steel scrap is firm, but efforts obtain 
increase on the figure of £3 7s. 6d. for delivery in South 
Wales have met with little, if any, success. 


to an 








LANCASHIRE. 


(From our own Correspondents.) 


MANCHESTER. 
General Conditions. 


Tue iron and metal markets this week aw in a 
comatose condition, and no return to activity is expected 
before the second week in January. A very small amount 
of business was done during the first part of the present 
week, but nothing of importance is expected next week. 
There seems, however, to be a general belief that prices, 
both in iron and steel and in non-ferrous metals, will be 
better in the New Year, partly as a result of the larger 
orders expected for textile machinery and partly because 
it seems difficult to suppose that trade can be any 
worse than it has been during the last quarter. In the 
iron and steel section there is, besides, the question of dearer 
fuel which has to be faced, and makers are unanimous in 
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their decision that it will be impossible for them to pay 
any increased cost in this respect; and therefore the 
consumer must pay it. They assume that fuel prices will 
advance, and this is certainly extremely likely. 


Metals. 


The market for the non-ferrous metals seems 
inclined to show a little improvement this week, although, 
of course, there is very little actual business being done 
in metals on the Manchester Exchange. Hence it is not 
business here which is causing the reaction; but there 
is an opinion that the setback in copper prices had gone 
quite far enough by the middle of last week. That stan- 
dard copper should be forced below £60 per ton, simply 
because of German and French financial difficulties, is a 
little unreasonable ; for if those two countres cannot work 
so well, extra work ought to come to the consumers in 
Great Britain and America, and the world consumption of 
copper should not suffer much, if at all. The reaction from 
the lowest prices has begun ; and if it ean begin just when 
everyone is preparing for the holidays, this of itself is a 
fairly strong indication that prices had fallen too far. The 
prices for copper at the end of 1925 are about the lowest 
of the year, and all through the vear they have aways been 
very moderate. An enormous amount of electrical work 
has yet to be done, and the consumption of the metal is 
increasing very steadily, and is likely to increase during 
the coming year. Hence it is impossible to take a pessi- 
mistie view of the future ; and it seems quite probable that 
those consumers who replenished their stocks of metal 
last week will have cause for congratulations. Recent 
statistics published regarding the American position are 
quite favourable, and indicate that there is as yet no 
inerease in the production. Apparently the main reasons 
why the market did not respond immediately to these 
statistics was the continued depression in Germany, and 
the fall in the French Exchange. The market for tin has 
been rather irregular, and at one time “ bears” of the 
metal seemed to be having a good innings. The French 
speculators were selling, some of them perhaps being 
actuated by the lower value of the frane ; but America did 
some buying ; and there does not seem to be any cause for 
alarm. One is inelined to believe that the reaction from 
the depression may continue for a time ; but, of course, 
a good deal depends upon whether America is about to 
buy substantial quantities. In the market for lead the 
slump seems to be over for the present. It has brought 
prices down from a very extravagant height, and has 
done good in so far as we have got away from extravagant 
prices. The market for spelter keeps fairly steady, and 
there seems to be no apprehension of any serious fall in 
this metal. Stocks of spelter are rather low, and the 
industrial demand keeps up well. Naturally the market 
was affected by the recent position of copper and lead, 
but this was merely a sympathetic influence. 


Pig Iron. 


There is now so little business moving in the 
foundry iron market here that it is impossible to say 
whether or not makers will be able to enforce the rise 
which was announced when coke prices were definitely 
put up. Sellers here declared that the new prices for 
Derbyshire No. 3 were to be not less than 73s. 6d. to 74s. 
delivered in Manchester, and we shall probably have to 
wait until the New Year holidays are out of the way before 
it will be possible to say that the new prices for pig iron 
have been established. All will depend upon whether 
or not the actual demand for pig iron is large enough to 
keep all the active furnaces supplied with orders ; for if 
not, the price will probably sag again as it did during the 
early part of December. Of course, the fact that the cost 
of making iron is proportionately higher will check any 
tendency to start the idle furnaces, even if the price in 
Mancheste® could be raised to 75s. per ton.. A very con- 
siderable advance would be needed now to bring more 
furnaces into operation. It is said that there is a better 
chance for Scotch pig iron in the New Year, and merchants 
are looking forward to a larger business; but no very 
great business can be done here in Scotch iron so long as 
the railway rates remain as they are. 


Finished Material. 


‘There is no change in the position of malleable 
iron, but in the manufactured steel trade there is a steadier 
feeling. It is believed that the very reckless cutting of 
prices is to be discontinued, and that the price of steel 
plates, at any rate, is to be kept from falling below £7 17s. 6d. 
per tonin Manchester. Your readers know that plates have 
been done at £7 10s., and there were reports of cutting 
even below that price. It is to be hoped, however, that if 
the manufacturers succeed in getting fixed prices for a 
time they will not attempt too much in the direction of 
acivance ; for in that case foreign competition would cer- 
tainly be stimulated. It must never be forgotten that the 
foreign maker of plates can get a good profit when he is 
delivering the material here at £1 per ton less than the 
British prices. When the difference exceeds this, then 
the steel trade will be getting into the unhappy position 
of the malleable iron trade. 


Scrap. 


The market for scrap material is quiet, but fairly 
steady. Dealers here seem satisfied that there will be a 
better demand for steel melting scrap in the New Year, 
and are willing to buy any parcels which offer at a cost 
no more than 52s. 6d per ton on trucks at a Lancashire 
station. For lots near to the Sheffield market they might 
even pay a little more than this. The Lancashire forges 
are still offering 67s. 6d. per ton delivered for heavy wrought 
serap iron. In the cast iron scrap market little is being 
done, but one does not find that prices have fallen further. 
For ordinary quality of foundry scrap 70s. to 71s. per ton 
seems about the value. Some holders of fine “ textile ” 
scrap are now inclined to ask 75s. per ton delivered, and 
it seems possible that they will get this price next year. 


Barrow-tn-F URNESS. 
Hematite. 


The best evidence of a return to better conditions 
of trade in the North-West hematite pig iron market is 





the stiffening of prices. Whe improvement has been slow, 
and, as was hinted in this letter some weeks ago, the 
first evidence of more solid business was an increase in 
price. Tae increase did not come hurriedly, it evidently 
being the policy of makers to wait until there were abun- 
dant signs of a revival before increasing their prices. An 
increase was due, for the old price left practically no margin 
for the most economically run works and meant a loss 
at others. Recent balance-sheets show how small a margin 
there has been. The Midlands and Scotch buyers are 
livelier, and there is a tendency on the part of both to in- 
crease their orders and also to place orders for forward 
delivery. The latter is the best sign one could have of 
returning confidence. Wales is a customer to a better 
extent. Business with the Continent is only poor, the 
rate of the French frane interfering with business. 
American trade fluctuates, but further orders are likely. 
There is a bigger inquiry and a bigger demand for special 
qualities of iron, and ferro-manganese is experiencing a 
better trade. 


Iron Ore. 


The iron ore trade is improving, for, apart from 
the fact that there is a bigger demand locally, both Scotch 
and East Coast makers are again taking deliveries. This 
is a branch of trade that may further improve in the early 
future. Foreign ore is in better demand, and there is 
an increase in demand for both Spanish and Norwegian 
sorts. 


Steel. 


The steel trade is not in as good a state as the 
iron trade, and although there are inquiries in the market, 
orders are not easy to get. competition being keen. At 
Workington orders are held for moderate sized deliveries 
spread over a period. As regards Barrow, fresh orders 
are required to keep the rail mills going. The hoop and 
small sectien mills are better cireumstanced. 








SHEFFIELD. 
(From our own Correspondent.) 
Heavy Steel Trades. 


THERE is a general feeling of confidence in a 
New Year revival in the steel trades of the city, though 
they will end the year with only about half the plants 
working. In those trades which are being heavily hit by 
foreign competition and which have been endeavouring 
to get relief under the Government's safeguarding of 
industries proposals, considerable disappointment has 
been felt at the announcement that the application is not 
going to be granted. The only thing for these firms to do, 
apparently, is to carry on as best they can until there is 
an advance in the foreign prices, a possibility which is not 
altogether out of the question. 
in the way of eliminating waste and developing modern 
business methods, but the keenness to secure orders is 
such that many of them are being accepted at a loss. 


works is varying a good deal, but the majority are closing 
down on Christmas Eve until January 4th. 
ever, which have more work in hand, are taking only a 
few days’ rest. Although there has been some additional 
buying of materials for delivery early next year, the general 
policy has been one of extreme caution, and this has 
been noticeable in the scrap market, where 62s. 6d. per 
ton delivered has been the highest price at which business 
has been done in heavy basic steel scrap. 


Engineering Shops Quiet. 


After-holiday prospects for some of the important 
engineering departments are not of a very hopeful character, 
and one of the great drawbacks is the shortage of work 
from the shipbuilding centres, which has resulted in a big 
loss to Sheffield. Depression is of a most acute character, 
and occasional orders that are being secured have no 
“ weight ’’ about them, and in consequence it is very 
difficult to arrange production on an economic basis. 
Railway orders also have not been coming through very 
freely of late. and the plants get through the work at a 
great rate. . Foreign railway orders are most difficult to 
secure on profitable terms, and when they are got it is 
mainly because of the loyalty of old customers who are 
prepared to place their business with tried firms rather 
than accept the cheaper prices of our keen foreign com- 
petitors. South American railways have been good cus- 
tomers of Sheffield again this year, and several orders for 
them are at present being carried out in works in the city. 
A large trade is being done in motor steel and parts, and 
orders are coming through freely and regularly. A good 
deal of work from this source has been placed for delivery 
next year, and there is every possibility of this trade 
developing at a satisfactory rate. Other active sections 
are those connected with the electrical industry, and those 
departments in the city are not only well employed at the 
moment, but have enough work in hand or in prospect 
to ensure them working on full time for a considerable 
time. 


Tools, Plate and Cutlery. 


Although prices are not so satisfactory as tool 
makers would like, there is little cause for complaint in 
the volume of business that is passing, and in at least two 


of the lines—saws and files—the works are fully occupied, 
and practically every skilled man can obtain a job. 
Owing to the depression in the engineering trades, the 
call for metal saws is on the quiet side, but the free selling 
of hand saws more than makes up for this deficiency. 
The sales on export account are well maintained, par- 
ticularly to the Colonies. An item of interest to the 
cutlery trade this week is the great dump of Germar and 
other foreign cutlery since the announcemant of the coming 
imposition of the duty. Importers have been rushing all 
the material possible into this country before the end of 
the year, when the duties come into operation, and the 
import returns for November show the extent to which 





|} iron hot plates 


The | 
holiday that is being taken this Christmas at the local | 


Some, how- | 





foreign material has been dumped into this country, 
These imoprts increased from £50,000 worth in Octob., 
to £156,000 worth last month. Tho» figure for Novemb »; 
last year was £36,000. A still bigger advance will no dou! 
be recorded when the figures for the present month ar 
published. The result of this influx of cutlery, chief 
scissors and pen and pocket knives, will be that suppli: 
in this country will be sufficient to last for many months, 
and it will be a similar time consequently before Sheftie|:| 
begins to feel the benefit which it is hoped will be derived 
from the new proposals. A wave of severe depression 
passing over the plate industry, and orders are only comi: 
through for small lots. Distributing firms are buyi: 
practically nothing. These works will close down { 
several weeks extending over the Christmas and New Yeu: 
holidays. 


Steel Firm’s Jubilee. 


The famous firm of Steel, Peech and Tozer was 
formed in 1875, and so it is now celebrating its jubilk 
It was the introduction of the Bessemer method whic! 
was virtually the foundation of the undertaking, whic! 
was originally styled Steel, Tozer and Hampton, and rai 
for British and foreign railways and merchant bars we: 
manufactured. In 1883 the title was changed to its present 
one, and the success which had followed the rolling 
rails was an incentive to develop the making of furth: 
railway material. The introduction of the Siemens acid 
furnaces to supplement the stee! output dates from 189 
and the firm entered the basic steel trade in 1906. At th 
Templeborough works there is a plant for rolling billets anc 
slabs which is not excelled anywhere in America or Euroy: 
The melting plant consists of fourteen 60-ton open-heart! 
basic furnaces, and all the lay-out for dealing with th: 
steel is on an equally extensive scale. Electricity ha 
been brought into use for mill driving and other purpose 
Steel, Peech and Tozer are grouped with the United Stee! 
Companies. 


Battleship Equipments. 


Another Sheffield firm besides that of Camme! 
Laird and Co. is interested in the battleship Rodney 
which was launched at Birkenhead last wesk. Moor 
woods, Ltd., of the Harleston Ironworks, Sheffield 


| designed the whole of the cooking apparatus and equip 


ment for this ship, and it is now in course of manufacture 


| The cooking ranges are all to be fitted with the firm’. 


special system of oil firing, using heavy grade crude oil 
These ranges are made of wrought steel plates, with cast 
A similar equipment is also passing 
through the firm’s workshops for the sister ship, H.M.S 
Nelson, launched a little while ago at the vard of Armstrong 
Whitworth and Co., Newcastle, and also for H.M.S 
Adventure. 


Naval Order for Vickers. 


As the Admiralty has placed an order with Vickers 


| at Barrow for the main gun mountings for two of the new 
A great deal has been done 


10,000-ton cruisers, the tenders for the construction o 
which are now being considered, the work for the 


will probably be carried out in Sheffield 


guts 


Cutlery Company’s Improvement. 


The improved position of Martin Hall and Co.. 
cutlery and electro-plate manufacturers, of Shoffield, 
reported to the annual meeting, has been effected, accord 
ing to the chairman, by substantial reductions in the cost 
of manufacture and overhead expenses, coupled with the 
gratifying increase in turnover, which showed signs of 
being maintained. The arrangement with Gladwin and 


| Co., another big Sheffield firm, is working satisfactorily 


and profitably to both companies. Part of the scheme of 
reorganisation has necessitated the closing of the Bir- 
mingham factory and the disposal of obsolete and re 
dundant stock. The closing of the works has effected a 
saving of a substantial amount without in any way im 
pairing the output and restricting the range of manu 
factures. It was also announced that the company has 
made about 500 new patterns, the bulk of them being new 
lines, and these patterns have enabled the company to 
show a profit. 


Colliery Output Records. 


Yorkshire Main Colliery, Edlington, has set up 
a daily and weekly record in the matter of output. No 
fewer than 600 tubs were lifted each hour for three hours 
making the draw for the shift 5143 tons and the total draw 
for the week 26,265 tons, which is easily a record. In the 
previous week the draw was 24,883 tons, and the n>xt best 
was 24,100 tons drawn last April. Askern Main Colliery, 
also in the Doncaster coalfield, has beaten its own recent 
record by drawing 8942 tons in a week, which is a con 
siderable advance over the figures of a year ago. The 
progress of this pit is very gratifying in view of the fears 
that were entertained as to its future a few months ago. 
Another item of news in the coal world is the announce- 
ment that the sinkers at Thorne Colliery, the deepest in 
Yorkshire, are within a few vards of the Barnsley bed in the 
second shaft. The rich Kent Thick seam which was cut 
through some time ago is now producing 1000 tons of 
high-quality house coal a week, and with the completion 
of the objective, the opening of the Barnsley bed, this 
colliery next year should take its place as one of the great 
Yorkshire pits. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 
No Holiday for Steel Workers. 


EvIpENcE of the increased activity at the steel 
works on the North-East Coast is afforded by the fact that 
there will be no holiday stoppage whatever at Bolckow, 
Vaughan and Co.’s steel works, whilst the mills and steel 
plant at the Cargo Fleet Iron and Steel Works will work 
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over Christmas, the holiday stoppage at these works being 
confined to two days at New Year. At other steel plants 
operations will be suspended for two days each week. The 
blast-furnace plants also continue in full operation, but 
the shipyards will take an extended holiday from Christmas 
Eve to Monday, January 4th. 


Cleveland Iron Trade. 


\ quieter feeling has prevailed in the Cleveland 
pig iron trade this week, but the shortage of business has 
been less pronounced than is usually the case on the eve 
of a general holiday. The absence of this seasonal cessa 
tion of business caused some surprise, and it has materially 
assisted to strengthen confidence in the future. Though 
conditions on the Continent are of a disturbing nature, 
hope is entertained that foreign firms will be unable to 
offer to the same extent as heretofore terms sufficiently 
attractive to exclude producers here from certain markets. 
\lready competition is less keen in one or two branches of 
the trade, and producers in this district are not without 
hope of capturing customers who have been placing orders 
with foreign firms. The general position of the trade is 
regarded as encouraging, the present demand being almost 
sufficient to absorb the limited supply of Cleveland pig 
iron. Makers firmly adhere to the official quotations, 
viz..—No. 1 Cleveland, 69s.; No. 3G.M.B., 668. 6d.; 
No. 4 foundry, 65s. 6d.; No. 4 forge, 65s.; mottled and 
white, 64s. 6d. per ton. These are home quotations, and 
6d. per ton is added in all cases for export orders. 











Hematite Pig Iron. 


A remarkable change has to be recorded in the 
A few weeks ago there 
was an ample supply of iron to meet requirements, but 
now there is a very pronounced scarcity. Indeed, some 
thing like famine conditions prevail. It seems that the 
extra furnaces recently put into operation have been slow 
in producing marketable iron, and owing to the weather 
and other causes other hematite furnaces have been work- 
ing badly, so that the output has been reduced just at a 
time when the need for iron was most urgent. However, 
shortage, though acute, is only likely to be temporary, 
and some of the arrears should be overtaken during the 
holidays, when the furnaces continue in full blast. It is, of 
course, impossible at the moment to buy hematite for 
prompt delivery, and 76s. per ton for East Coast mixed 
numbers and 76s. 6d. for No. 1 are minimum sellers’ prices, 
some of the makers quoting considerably more. The bulk 
of the demand is from British works, but there is also a 
small volume of foreign business. 


Kast Coast hematite pig iron trade. 


the 


Ironmaking Materials. 


Foreign ore prices continue stea ly, despite the 
continued idleness of the market. Fairly large quantities 
are coming forward under contracts, and it is possible that 
January will see some improvement in business. Best 
Rubio ore is quoted at 21s. per ton c.i.f. Tees. Supplies of 
furnace coke are scarcer than ever, and although some pro 
ducers are still keeping their quotation at 21s. 6d. per ton 
delivered at the works, others ask 22s. to 22s. 6d. per ton. 


Manufactured Iron and Steel. 


the manufactured iron and _ steel 
trade has been less active this week owing to the approach 
of the holidays. The outlook, is regarded as 
very encouraging, and there is every reason to look for a 
resumption of demand on sound and steady lines in the 
New Year. Some of the works are already pretty com 
fortably placed in regard to orders, though the plate mills 
are still slack on account of the depression in the ship 
building industry. Prices generally are unchanged, but 
sales of steel sections have been reported at £6 17s. 6d. 
per ton delivered on the North-East Coast. Makers are 
quoting £7 5s. per ton for steel ship plates, although a few 
weeks ago £7 was accepte 1. 


Business in 


however, 


The Coal Trade. 


There is a steady in all sections of the 
Northern trade, and if the tonnage supply is not 
impeded by further wintry conditions shipments should be 
brisk to the end of the year, save for holiday interruptions, 
as the collieries are genera!ly well booked up into January. 
Orders are numerous for more forward positions and pros 
pects seem satisfactory to, at least, the end of March. 
Beyond that month both buyers and sellers hesitate to 
commit themselves owing to the uncertainty of the wages 
position. In spite of the difficulties in regard to tonnage 
supply the collieries have been able to work steadily. 
Movements of vessels are not to be relied upon just now. 
Cases are mentioned of coal standing at the staiths in 
readiness for vessels which arrived two days after their 
advised time, and in consequence there has been a good 
deal of congestion at the ports. With little remaining to 
be transacted for this month's positions and only a partial 
interest taken in business over next year, the Northumber 
land steam coal section is quiet. Values, however, are 
firm and range at 15s. 3d. to 15s. 6d. per ton for best 
steams, and I4s. 9d. for Tyne primes. Secondary sorts 
are fully at I4s. 6d. There is a large output of steam 
smalls, but these are readily absorbed at steady prices. 
The Durham market shows no change, and the tone con- 
tinues good under substantially booked positions to the 
early part of January. There is a dearth of gas coal sup- 
plies for a week or so, and the price is strong at 16s. 6d. for 
best qualities. Durham coking unscreened are moving 
away steadily. Both the home and export requirements are 
substantial at 15s. to 15s. 6d. The coke trade is in a very 
rood position 


tone 
coal 








SCOTLAND. 
(From our own Correspondent.) 
A Quiet Ending. 


To all intents and purposes business has prac- 
tically finished for the year. Contrary to the usual experi- 
ence there has been no rush of orders prior to the Christmas 
and New Year holidays, and markets have preserved an 





appearance of inactivity familiar in the last few months. 
The coal trade may be taken as a possible exception to 
the rule in so far as the output, which is still somewhat 
low, is fully taken up meantime. Nothing has occurred 
during the past weeks calculated to hold out any hope of 
even @ minor recovery in trade, and the general outlook, 
therefore, is problematical. 


Steel and Iron. 


The majority of the steel and ironworks 
extremely quiet, and there is a strong probability that 
the New Year holidays will be prolonged. As a matter 
of fact, some works are already closed. Buyers of steel 
and iron show a reluctance to purchase anything beyond 
the actual meagre requirements necessary prior to the 
stoppage. As a consequence, producers hold fewer speci- 
fications. Furthermore, forward inquiries are not such 
as to inspire confidence in the immediate future of the 
markets. Continued depression in the shipbuilding in- 
dustry is to a considerable extent accountable for the 
dearth of orders in steel and iron. All deseriptions of 
steel plates and sections are slow in the extreme, and the 
level of prices continues to drop. There has been a slight 
lull in the demand for steel sheets, but this is regarded as 
temporary. In any case most makers of thin black and 
galvanised sheets have enough orders on hand to last for 
several months ahead. Heavy sheets are not so well placed. 
Bar iron makers cannot report progress, and it seems quite 
evident that bar iron at £11 5s. per ton for ‘‘ Crown’ quality 
offers no inducement to buyers. Imported material and 
steel are still being substituted by consumers owing to the 
cheaper costs of the latter. The re-rolled steel department 
of the bar iron trade has an occasional flutter, but the 
prices obtainable in competition with foreign goods leave 
little margin of profit. 


are 


Pig Iron. 


The restricted output of pig iron is still more than 
adequate to meet all demands, and prices continue to 
weaken. Some furnaces are kept in commission merely 
to provide stocks against any sudden demand. 


Coal. 


Exporters of coal have been busy arranging for 
their commitments prior to the holidays, and many of 
the collieries have their outputs fully taken up until the 
end of the year. Lanarkshire splints, ells, and steams 
are now barely obtainable, Fifeshire collieries are well 
booked for all qualities, while fuels in the Lothians are 
firmer than they were two weeks ago. All sizes of washed 
materials are fully taken up, particularly singles and pearls. 
Deliveries of fuel for gas and electricity works have been 
heavier, while domestic coal has sold freely at firm prices. 
Inquiries for future delivery are not particularly hopeful, 
but neither buyers nor sellers are inclined to commit them- 
selves to any extent. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
Coal Trade Conditions. 


HOLIDAY 
during the past week, and the amount of business which 
has been carried through has been comparatively small. 
The fact is that most exporters made their arrangements 
for loading this month earlier, and operations have been 
confined very largely to picking up small parcels for the 
completion of cargoes. The tonnage supply has ruled 
very good, in all circumstances, and the docks have been 
well engaged, with the result that shipments have been 
quite active. These conditions are expected to continue 
to the end of the month, while some of the more fortunate 
collieries have good orders on their books for the early part 
of January. At the same time fresh inquiries coming along 
are not by any means numerous, and it is not surprising 
that the tone of the market for forward shipment has a 
slightly easier tendency. This applies both to the large 
and small coal market. As regards supplies of coal for 
delivery over a period, the only new demand is one from a 
leading Italian shipping company, which has asked for 
prices for 90,000 tons of Admiralty large coals for ship- 
ment over the first five months of next vear. 


influences have been much in evidence 


Christmas Holidays. 


As mentioned last week, the official holidays in 
the South Wales coalfield are Friday and Saturday of this 
week. In this connection the Conciliation Board met at 
Cardiff on Saturday to consider the position of the after 
noon and night men. Instructions had been issued that, 
where customary, the men employed on these shifts were 
expected to work on Christmas Eve or forfeit the bonus 
turn. The workmen desired that these shifts should be 
optional without involving any loss of the bonus turn. 
The owners agreed to amend their instructions, and 
decided that at those collieries where it has been the 
custom to work the afternoon and/or night shift prior to 
Christmas Day, and where a company desires to continue 
the custom, the workmen will be expected to present them- 
selves for work. A man who does not present himself 
will not be entitled to receive the proportionate parts of 
the bonus turn in respect of the shifts worked in that 
week. Where it has not been the custom to work the 
afternoon and/or night shift the loss of the shift or shifts 
is not to prejudice a workman in any way. The whole 
purpose of the owners’ decision is to preserve custom. 
The workmen's side of the Board did not express agree- 
ment with the terms of the amended directions and inti- 
mated that the whole question would have to be further 
examined. As regards work at the docks, the coal tippers 
and trimmers have decided to suspend work on Christmas 
Eve at 5 p.m. and to work two short shifts on Monday 
next, the afternoon shift terminating at five o'clock. 


Main Collieries. 


A conference took place last week between 
representatives of the Main Collieries, the Mines Depart- 





ment, and members of the workmen's Joint Committee 
in order to discuss the question of terms for bringing about 
a resumption of work at these pits, which have been idle 
for over eighteen months. Nothing definite was arranged, 
but hopes are entertained that an amicable arrangement 
will be come to which will permit of work being restarted 
in the New Year. 


Port Talbot Steel Works. 


There is a prospect of work at these steel works 
being resumed. The Neath Board of Guardians on Satur 
day considered a letter from the company agreeing to meet 
a deputation from the Board with a view to securing a 
resumption of work in order to relieve unemployment. 
A deputation was appointed to meet the directors. 


Spelter Works Extensions. 


The Swansea Vale Spelter Works at Liansamlet 
are making considerable extensions in the roasting and 
acid departments. This work is part of a scheme under 
consideration for modernising the whole of the plant with a 
view to meeting foreign competition. The production of 
the roasting and acid departments will be enlarged and the 
whole of the processes are being overhauled and improved. 


Developments at Swansea Docks. 


Recently strong complaints were ventilated at 
the Swansea Chamber of Commerce regarding the lack of 
facilities at the docks. At a meeting of the Chamber last 
Friday the president (Mr. W. Morgan) stated that a deputa- 
tion had had an interview with Mr. Lowther, the chief dock 
manager of the Great Western Railway Company, who 
gave them definite promises which had been officially 
confirmed in communications. Mr. Lowther admitted 
that Swansea had not adequate accommodation at the 
docks and that a lot of the delay complained of was due 
to the shortage of sidings and also to the obsolete con 
dition of the existing sidings, and he promised that work 
should be put in hand immediately. The president said 
he understood that the work had already started. This 
included six big reception sidings capable of containing 
seventy-two wagons each. These would be holding sidings. 
Below there would be ten riddling sidings capable of 
holding forty wagons each, while it was the intention of the 
Great Western Company to remove and more or less level 
what was known as the * hump,” and when that was done 
there would be further accommodation for 1080 wagons. 
He understood that there was a chance of these sidings 
being got ready in six months and that they could really 
look for them within nine months. 


Current Business. 


Comparatively little passed this 
week, as loading arrangements for tonnage ready imme- 
diately before and after the holidays had been completed 
last week. Purchases have limited to oddments 
required to finish off cargoes. The absence of any pressing 
demand has resulted in the tone of the market beceming 
quiet, and while large coals for early January shipment 
are no more than barely steady, small coals certainly have 
an easier tendency. The conditions after the holidays are 
likely to be irregular, as, while some collieries have fairly 
large commitments for the next few weeks, others are not 
in such a fortunate position and are likely to be in need of 
Chartering operations are on a restricted scale, 
at the disposal ot 


business has 


been 


business. 
which points to the fact that tonnage 
the collieries will not be so plentiful as has been the case 
of late. Nominally, quotations of coals, patent fuel and 
coke display no alteration. 


Dry Dock Amalgamation. 


An ofticial statement has been issued to the effect 
that the negotiations have now reached a definite stage, 
and, subject to the confirmation by the shareholders of 


the Mountstuart Dry Docks and Shearmans Ltd., the 
amalgamation of Messrs. Elliot and Jeffery with that 
company will shortly take eff»ct. Messrs. Eiliot and 


Jeffery have acquired from Mr. Frank Shearman the major 
portion of his interest in the Mountstuart Company, and 


the directors of the latter firm have pase 1 resolutions 
agreeing to the union, and also to an agreement with 
Messrs. John and Thomas Elliot for the running of the 
combined businesses. Mr. Frank Shearman retains an 


interest in the company and a seat on the board, and the 
other directors will be Messrs. John and Thomas Elliot, 





J. E. Emlyn-Jones, T. H. Mordey, R. Williamson, and 
F, EF. Lewis. 

fancyes Limrrep, Birmingham Machine | catalogue 
No. 319. 

Haprie.vs, Ltd., East Hecla and Hecla Works, Sheftield 
Leaflet No. 221, announcing a new valve steel. 

Hour anp Wituettrs, Cradley Heath.—List No. C.5.1, 
illustrating cranes of all types for all purposes. 

W. H. Witicox anp Co., Ltd., 38, Southwark-street, 8.E. 1.— 
General oil and grease list and motor oi! booklet 

NeGrettt ann ZamBra, 38, Holborn-viaduct, B.'". 1 Lists 
C.9 and C.6, describing distance thermometers 

Tue Baritisu INsuLATED AND Heuspy Casves, Ltd., Prescot. 


Catalogue No. P192, entitled “* Pole Line Materials 

British TuHomson-Hovustoxn Company, Ltd E Rugby 
Descriptive list No, 5120-B, dealing with field rheostats 

Tue Miptann Exvecrric Company, Ltd., 
New illustrated catalogue of ironclad switch and fuse gear 


sirmingham 


Tue Brune Too. Comraxy, 101, Clerkenwell-road, London, 
E.C. 1.—Catalogue of wood and metal working small tools 

Karrier Morors, Ltd., Huddersfield Brochure detailing 
the advantages of the “‘ Karrier ” six-wheel type chassis. 

F. Brasy anv Co., Ltd., Petershill-road, Glasgow.—-Pamphlet 
introducing the company’s “ Venteolite " galvanised sheets for 


roofing. 

J. Kerra anp Brackman Company, Ltd., 27, Farringdon 
avenue, E.C. 4.—Leaflet dealing with fan plants for the removal 
of dust. 
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Current Prices for Metals and Fuels. 


N.W. Coast— 
Native 
(1) Spanish 
(1) N. African 
\.R. Coast— 
Native 
Foreign (c.i.f.) 


d, 
(8) Scortaxrp— 
Hematite a mee at oe Bas 
No. 1 Foundry 6to4 2 0 
No. 3 Foundry 6to3 19 0 


N.E. Coast— 
Hematite Mixed Nos. 
No. 1 


Cleveland— 
No. } 
Silicious Iron .. 
No. 3G.M.B .. 
No, 4 Foundry 
No. 4 Forge 
Mottled 
White 
Miptanps — 
(8) Staffs.— 
All-mine (Cold Blast) 
North Staffs. Forge 
Foundry 


(3) Northampton— 
Foundry No. 3 
oe Forge 


(3) Derbyshire— 
No. 3 Foundry 
Forge 


(8) Lincolnshire— 
No. 3 Foundry 
No. 4 Forge 
Basic 
(4) N.W. Coast— 
N. Lancs. and Cum.— 


Hematite Mixed Nos. 


MANUFACTURED IRON. 


Home. 
£ se. d, 
ScoT! aNp— 
eee eee ce ck 4 
Best a 


5 0... 


N.E. Coast— 
Common Bars 


Lancs.— 
Crown Bars 
Second Quality Bars 
Hoops 


8. Yorzs.— 
Crown Bars 
Best eo 
Hoops 


Miptanps— 
Crown Bars 
Marked Bars (Stafis. ) 
Nut and Bolt Bars 
Gas Tube Strip 


(7) Export. 
£ se. d. 


(>) ScoTLanp— 
Boiler Plates .. ‘ 
Ship Plates, jin. and up. 
Sections .. 
Steel Sheete, antes’ 2 /,in- 
to jin. .. ° 
Sheets (Gal. Ons. 24 B.G. ) 


(1) Delivered. (2) Net Makers’ works. 
(6) Home Prices—All delivered Glasgow Station. 


according to enalysis; open market, 17/6 to 19/- at ovens. 





STEEL (continued). 


N.E. Coast— Home. 


FUELS. 


SCOTLAND. 


Ship Plates 
Angles .. . 
Boiler Plates .. 
Joiste .. .. 
Heavy Rails .. 
Fish-plates 
Channels 

Hard Billets 
Soft Billets 


N.W. Coast— 
Barrow— 
Heavy Rails .. 
Light ,, 
Billete 
MANCHESTER— 
Bars (Round) 
» (others) .. 
Hoops (Best) <* 
» (Soft Steel) .. 
Plates — 
» (Lancs, Boiler) 
Surrristyp— 
Siemens Acid Billets 
Bessemer Billets 
Hard Basic .. 
Intermediate Sate 
Soft Basic 
Hoops 
Soft Wire Rods 
MipLaxnps— 
Small Rolled Bars . j 
Billets and Sheet-bars -. 
Sheets (20 W.G.) .. .. ll 
Galv. Sheets, f.0.b. eg 16 
BRD cc ce se 7 
Joiste a ee 
Tees ‘it ot ee iO 
Bridge and Tank Plates 7 
Boiler Plates os «se OB 


awucorusa 


~_— 
“Moecow@eoQreaeG «i 


_ 


~ 
SCcounwmwas 


_ ~ ~ 
“It to tS te SO te ay 


i 


SwaNsza— 
Tin-plates, 1.C., 
Block Tin (cash) 

* (three months) 
Copper (cash) se 
» (three months) 
Spanish Lead (cash) 
- (three months) 
Spelter (cash) 
» (three months) 


20 by 14 


MaNCHESTER— 

Copper, Best Selected Ingote 
» Electrolytic aw 
” Strong Sheete ° 
» Tubes (Basis Price) .. 

Brass Tubes (Basis — 
+» Condenser 

Lead, English. . 
» Foreign 


Tungsten Metal Powder 
Ferro Tungsten 


6p.c.to8p.c._ ,, 
Sp.c.tol0p.c. ,, 
—_—_ Refined 
2 p.c. carbon 
1 p.c. - _ 
0.70 p.c. cashes oe 
earbon free .. 
Metallic Chscutens 
Ferro Manganese (per i) 


» Silicon, 45 p.c. to 50 p.c. .. 
* 75 p.c. 


Vanadium 
Molybdenum 
Titanium (carbon fn) 

Nickel (per ton) 

Cobalt .. .. 

Aluminium (per ton) 








(3) f.0.t. Makers’ works, approximate. 


Boiler Plates 10/- extra delivered England. 
coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.0.b. for export. 


t Latest quotations available. 


nm 
ee 
a 


NON-FERROUS METALS. 


FERRO ALLOYS. 


(All prices now nominal.) 


Ferro Chrome, 4 p.c. to6 p.c. carbon .. 
-. £223 0 0 
- £22 10 0 


-. £40 10 
-- £50 0 0 

. £5610 0 

. £15 for home, 
- €11 15 0 scale 5/- per 


- £21 


.. £172 to £177 
.. 10/- per Ib. 
. £130 


cac:. 


cecocos 


£9 to £9 5 


oo 


eons saococse 
eoceaeaccoeo 


19/9 to 20/- 
285 10 
278 10 
60 0 
61 
34 


own oeocs 


oom er Ke OO ao 
a 


— 
conworwooso 


1,11 per Ib. 

1/8 to 1/9 

Per Ton. 
£23 10 0 


per Ib. 
Per Unit. 
8/- 
7/9 
7/6 


15/- 
17/- 
19/- 
1/5 per Ib. 
3/9 per lb. 


£15 for export 


unit 
0 0 scale 6/- per 
unit 
15/6 per Ib. 
6/3 per Ib. 
1/1 per Ib. 








(4) Delivered Sheffield. 
(7) Export Pricee—t.o.b. Glasgow. 
(9) Per ton f.o.b. 


(@) Delivered Glasgow. 


LanaRxsurne— 
(f.0.b. sengadh ~ wel 
Ell 
Splint 
Trebles 
Doubles 
Singles 
AYRsHIReE— 
(f.0.b. Ports)—Steam .. 
Splints .. 
Trebles .. 


Firesaine— 
(f.o.b. Methil or Burnt- 
Stead) —Sten 
2 s Navi 
Trebles .. 
Doubles .. .. 
Lora1ans— 





(f.0.b. Leith)—Best Steam .. 


Secondary Steam 
Trebles 

Doubles 

Singles 


ENGLAND. 


.W. Coast— 
Steams .. 
Household 
Coke ae 
NoRTHUMBERLAN D— 
Best Steams .. 
Second Steams 
Steam Smalis 
Unscreened 
Household 
Durnsam— 
Best Gas 
Second .. 
Household ‘ 
Foundry Coke 
Suerrigtp— 
Best Hand-picked Branch 
Barnsley Best Silkstone 
Derbyshire Best Brights 
House 


(8) N 


oo » Small 
Yorkshire Hards 

Derbyshire ,, 

Rough Slacks 

Nutty ,, 

Smalls a 
Blast-furnace Coke (Inland \* 
(Export) 


Carpirr— 


Best Black Vein Large 
Western Valley - 


Best Eastern Valley Lange 


Ordinary 
Best Steam Smalis 
Ordinary ” 
Washed Nuts és 
No. 3 Rhondda Large .. 
” ” Smalls 
” Large .. 
” ” Through 
% Smalls 
Peendy Coke (export). . 
Furnace Coke (export) 
Patent Fuel .. _ 
Pitwood (ex ship) .. 
Swansza— 
Anthracite Coals : 
Best Big Vein seit 
Seconds .. 
Red Vein ; 
Machine-made Cobbles 
Nute.. 
Beans 
Peas oe se 
Breaker Duff .. 
Rubbly Culm 
Steam Coals : 
Large .. 
Seconds .. 
Smalls .. . 
Cargo Through 


(b) Delivered Sheffield, 


Large Nuts 


(5) Glasgow, Lanarkshire, and Ayrshire. 

(8) Except where otherwise indicated, 
* For blast-furnaces only, 17/-, with fluctuations 
(¢) Delivered Birmingham. 


Export 
15/6 
16/6 

17/- to 19 - 
17/9 
16/9 
14/9 


15/6 
17/- 
17/9 


13/- to 15/4} 
20/9 
18/- to 19/- 
16/6 
15/- 


15/- 
14/6 
18/74 
16/6 
15/~ 


23/6 
40/- to 45/- 
26/- 


15/6 
14/6 
9/6 to 10/- 
14/- 
20/- to 22/- 


16/- to 16/6 
14/6 to 15/- 
20/- to 22/- 
o * 20/- to 22/6 
Inland. 
31/— to 34/- 
28/- to 30/- 
26/- to 27/6 
24/- to 25/- 
17/- to 20/- 
12/6 to 14/- 
16'6 to 19/6 
16/- to 19 
10/— to 12/6 
7/6to 9/- 
3/6to 6; 


t.o.b. 19/3 to 19/9 


(9) SOUTH WALES. 


23/— to 23/6 
22/- to 22/6 
21/6 to 22/6 
20/— to 21/- 
20/- to 20/6 
19/- to 20 - 
19/—- to 19 6 
18/9 to 19.- 
13/6 to 14/6 
1l/- to 
19/- 

27/- to 27 
16,6 to 

19/- 

15/6 to 
10/6 to 
37/6 to 40/- 
25/— to 30/- 
20/- to 23/- 
30/- to 306 


38'- to 42/- 
2/6 to 36/- 
27/6 to 31/- 
55/- to 57/6 
55/- to 67 6 
42/6 to 45/- 
20/- to 24/- 
-to 86 
12/- to 12 3 


22/- to 23 6 
20/- to 22/- 

9/- to 10/- 
16/6 to 18- 
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French Engineering Notes. 
(From our Correspondent in Paris.) 
Industrial Credit. 


THe offer of manufacturers in the Nord to place 
their credit at the disposal of the State with a view of 
issuing @ loan which would help the country out of its 
financial dilemma and thereby stabilise currency values 
is attracting considerable attention. The northern firms 
have been tempted to take this course to avert a catas- 
trophe which is already beginning to make itself felt in 
the textile and other industries in which imported raw 
material has reached exorbitant prices through the 
depreciation of the franc, and in which a large proportion of 
the workmen, mostly Belgians, are induced to return to 
their own country by the higher value of the Belgian franc. 
If the present state of things is allowed to continue many 
firms will be obliged to close down their factories. The 
prevalent idea that a falling franc is favourable to trade is 
true to the extent that it encourages a speculative foreign 
buying for the time being, but it is absolutely ruinous to 
textile and other manufacturers who have to import the 
whole of their raw material. A temporary spurt in the 
selling abroad of iron and steel and other native products 
is @ poor price to pay for the ruin of other industries, and 
so urgent is the necessity to save the situation that the 
proposal of northern firms is meeting with support from 
makers in the Lyons and other districts, with the result 
that there is a prospect of some definite proposal being 
put forward to substitute industrial credit for the credit 
of the State. 


Inflating Exports. 


Meanwhile the iron and steel industries are prac 
tically living upon the export trade, which has grown to 
such an extent that producers have booked forward their 
output for four and five months. During the first eleven 
months of the year the quantity of semi-manufactured and 
rolled steel exported amounted to 1,854,000 tons, or 
700,000 tons more than in the similar period of last year, 
and during the past two weeks, when the franc underwent 
another heavy setback, there was such a rush of buying 
on export account that no more metal was available for 
sale. The situation is particularly disquieting to Belgium 
and Italy, and in the former country there has been a 
question of increasing still further the import duties to 
provide for the difference in money values. Should that 
course become general the outlook will become very serious 
for the French iron and steel trades. It is obvious that 
an artificial stimulus to trade can only be temporary, 
and it is quite possible that a contraction of foreign busi- 
ness will result in an era of unemployment, from which 
this country has so far been practically free. In Italy the 
Minister of National Economy has found it necessary to 
confer with representatives of the metallurgical and engi- 
neering associations as to what should be done to protect 
their interests from the dumping of French iron and steel 
and other products. During the first eight months of the 
year the importations of pig iron from France into Italy 
totalled 185,200 tons, as compared with 104,500 tons in 
the corresponding period of 1924. The imports of French 
steel ingots increased in the same period from 30 tons to 
19,950 tons, rolled iron from 24,700 tons to 135,900 tons, 
and steel blooms from 832 tons to 90,805 tons. 


The Cruiser Duquesne. 


Launched at Brest last week, the Duquesne 
is the first of the 10,000-ton cruisers built according to the 
limitations imposed by the Washington Conference. It 
forms part of the first instalment of the programme of 
naval construction started upon in 1924, when two such 
cruisers were laid down, the second being the Tourville. 
With a view of making the most of the limitations French 
naval architects have aimed solely at obtaining the 
maximum speed possible and the most powerful armament, 
and they have succeeded in turning out a type of vessel 
which possesses many interesting features. Effective 
armoured plating has had to be dispensed with, except for 
the protection of the turrets. The total length of the 
Duquesne is 191m. and between perpendiculars 185 m. 
It has a beam of 19m., and the maximum draught is 
6.35m. The freeboard forward is especially high, and it 
is expected that the arrangement of the keels will give to 
the cruiser as much stability as the battleship. The arma- 
ment will consist of eight 203 mm. guns in four double 
turrets, two fore and two aft in the axis of the ship. For 
defence against aircraft there will be eight 75 mm. guns, 
eight 40 mm. automatic guns, and twelve machine guns. 
There are two double torpedo tubes of 550mm. Two 
folding seaplanes, to be discharged by catapult, will be 
carried. The four geared turbines with their boilers will 
be independent of each other, and, developing a total of 
120,000 horse-power, it is expected that the cruiser will 
attain a speed of 34.8 knots. With 6000 horse-power and 
steaming at 15 knots the range of action will be about 
6000 miles. As the new cruisers may be employed on 
foreign missions and are largely intended for colonial 


defence, special arrangements are being made for the com- 
fort and convenience of the officers and men. 
Foreign Trade. 


The returns of foreign trade during the first 
eleven months of the year show a continued improvement 
in the values of imports and exports, to which, however, 
it is hardly possible to attach much importance owing 
to the fluetuating currency. The imports were valued at 
38,534 million franes, an increase of 2544 million francs 
a® compared with the corresponding period of 1924, and 
the exports were estimated at 40,785 million francs, an 
augmentation of 3420 million francs. In tonnage there 
was a heavy decline in imports, which totalled 43,418,890 
tons, or 8,296,700 tons less than in the corresponding 
period of 1924. Coal imports fell from 28,926,451 tons to 
22,612,084 tons. The exports amounted to 27,578,373 
tons, an augmentation of 839,841 tons. The increases were 
in raw material and manufactured goods, the latter 
amounting to 3,767,194 tons, or 520,305 tons more than 


British Patent Specifications. 


When an é tion is ted from abroad the name and 
address of the communicator are printed in italics. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office, 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at 1s. each, - 

The date firat given is the date of a 
at the end of the abridgment, is the 
complete Specification. 








lication ; the second date 
of the acceptance of the 


INTERNAL COMBUSTION ENGINES. 







242,328. March 25th, 192 DIsTILLING 
inc Exnavust Gases, C. Day, of Mirrlees, Bickerton and 
Day, Ltd., Hazel Grove, Stockport. 

This is a simple piece of apparatus for distilling water by 
means of exhaust gases. The still is shown at A and is sur 
rounded by the exhaust gases, which also pass through the 
passage B. The steam generated is taken away by the pipe C, 





N®242,328 


> 
Ya 


ES 


) LEFEPTTPSSTIL PAL. 


and is condensed in a coil immersed in cold water, as shown. The | 
outlet end of the coil is provided with an opening to atmosphere 
at D, so that the internal pressure cannot rise. The water level 
in the cooling tank is kept constant by an overflow E, and a 
connection F, from the tank to the still, supplies fresh water as 
it is distilled. It will be seen that the apparatus is automatic 
in action and distills water in proportion to the heat in the 
exhaust without attention.—November 12th, 1925. 


242,875. April 27th, 1925.—Gupeeon Pix Mounrtines, T. B. 
Murray, South-street, Scotstoun, and the Albion Motor Car 
Company. | 

This device is intended to hold the gudgeon pin of an engine 

in place in the piston. Three variatins of the same general design 

are illustrated in the specification, and in that which we repro- 


N° 242,875 

















duce the pin A is confined by the caps B B. These caps are held 
in place by the through bolt C and the force of the spring D. 
The bolt can be threaded through the two caps and then the two 
halves of the split cone E are slipped in place, while the spring is 
compressed. On the release of the spring the whole assembly 
becomes rigid.—-November 19th, 1925. 


DYNAMOS AND MOTORS. 


242,368. August I6th, 1924.—IMPROVEMENTS RELATING 
THE VOLTAGE REGULATION OF DYNAMO-ELECTRIC MACHINES, 
Adolph Harry Railing and Joseph Pritchard Huggard, both 
of Magnet House, Kingsway, W.C. 2. 

The general principle of the exciter used for exciting an alter- 

nator in accordance with this invention is well known. The 

poles of the exciter are bridged by magnetic shunts A, B and C. 

On these shunts there are windings which carry the main alter- 

nating current, and which govern the magnetic flux passing 

through the exciter armature. In accordance with one method 

of carrying out this invention, the alternator is excited from a 

separate source, such as an ordinary direct-current exciter, or a 

battery, and the armature of the special exciter is connected in 

series and in opposition with the separate source of excitation 
and in series with the alternator field winding. Alternative 
arrangements are shown in the four lower illustrations. In each 
case F represents the alternator field and G the armature of the 
special exciter. E represents a separate source of direct-current 








in the first eleven months of last year. 


supply. These diagrams are more or less self explanatory. In 


APpPaARATUs UTILIs- | 


234,480. 


the case of the right-hand upper diagram, the special éxciter 
is connected in series with the field winding of an ordinary 
exciter H, the voltage of G being in opposition to the voltage of 


N° 242,368 
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O— : ; 


| the battery E. The remaining arrangements will, we think, 
| be understood from the diagrams.——November 12th, 1925 


} 232,193 


March 20th, 1925.—-Means ror INFILUENCING THE 

Power Facrors OF ALTERNATING-CURRENT MAINs, 

Siemens-Schuckertwerke Gesellschaft mit beschrankter 
Halftung, of Berlin-Siemensstadt, Germany. - 


To the main A an asynchronous machine B is connected and 


N°232,193 






































it generates the nece wattless current for the main, C is a 
commutator machine which is connected in cascade with the 
other machine. The compensating effect of the machine B can 
therefore be regulated. The commutator machine is excited 
through a regulating transformer D November 19th, 1925. 


ary 


TELEGRAPHS AND TELEPHONES. 


1925.—-IMPROVEMENTS IN OR 
Vatves, Jacques Howadir, 


May Ii4th, 

THERMIONIC 
Boissiére, Paris. 

The object of this invention is to economise the continuous 
current flowing through the cathode of a thermionic valve by 
providing an auxiliary source of heat. This raises the filament 
to an initial temperatute before the current is applied to raise 
the temperature sufficiently for the emission of electrons. The 
valve has a secondary filament A, which can be brought to a 
state of incandescence by an alternating current drawn from a 
public supply system. The filament may be made of tungsten, 
and may have a relatively large section and be helical in shape 
The leads for supplying this filament with alternating current 
are shown at C. The filament is surrounded by a non-conducting 


RELATING 


To of 79, rue 


N? 234,480 





jdosnee Rone 


substance M, to which it transmits a certain portion of the heat 
generated by the passage of the current. The substance M, 
which may consist of a small mass of quartz, forms a support 
for the primary filament B, which is wound round the quartz 
and is connected to a source of direct current D. The filament B 
has a small section, and is made from a substance which offers 
less resistance at a high temperature than it does at a low tem 
perature. The secondary filament A, which is heated by the 
alternating current, gives a substantially constant amount ot 
heat to the mass M, thus transmitting a substantially constant 
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degree of heat to the primary filament B. The filament B will 
require a lower strength of current to raise it to the desired 
temperature than usual, the principal heating being derived 
from the alternating-current mains.—November 12th, 1925. 


TRANSMISSION OF POWER. 


15th, 1924.-IMPROVEMENTS IN AND CON- 
Evectric CasBies, British Insulated and 
Ltd., and George Hinde Nisbett, both of 


December 
NECTED WITH 
Helsby Cables, 
Prescot, Lancs. 

rhis invention has reference to electric cables, more especially 
multi-core cables intended for the 
eurrent at voltages ranging from 20,000 volts up to voltages of 
several times that value. There are several ducts or spaces A, for 
containing insulating oil or compound, three of which, E, are be 
tween the paper-insulating envelope or belt B and the lead sheath 

C. In the of the cable, the portions of the lead 


241,628. 


manufacture 


N®°241,628 


sheathing which lie between the points of contact with the paper 
envelope B are unsupported, and in the winding of the cable on 
the usual transport drum they become indented or crushed at 
different points, owing to the spiral lay of the cores in the cable. 
rhese indentations are very largely removed and the lead sheat- 
ing resumes an approximately circular section by the action of the 
internal pressure of the compound used in filling the cable by 
the methods shown. 
core cable, in which devices or strips D of metal or other suitable 
material are employed in the spaces E between the core insula 
tion F and the paper or other envelope or belt B. 
12th, 1925 


7th, 1924. IMPROVEMENTS 
Ex.ecrratc Casite Jowts, The British Thomson-Houston 
Company, Lid., Crown House, Aldwych, W.C 


he conductors A are surrounded by smooth machine- 


242,356 IN 


August 


| the machine, while Fig. 
| working chambers to show 


transmission of high-tension | 


| 


| round conductor A, separated by a die 


The three lower drawings show a three- | 


November | 


INSULATED | 


wound | 


tape wrappings B of cambric or paper impregnated with petro- | 


latum, and a lead pipe sheath C is formed in place to prevent the 
escape of the liquid or semi-liquid insulating material, and to 
prevent the entrance of air and moisture. When making a 
joint the lead sheath is cut away for a foot or more from the 
ends of adjacent cable sections, and the insulating wrappings B 
are cut away to expose a short length of the conductors A. T 

insulating wrappings are also cut away from the part D to the 


PUMPING AND BLOWING MACHINERY. 


242,525. April 17th, 1925.—INTERNAL ComBUsTION Pumps, 
G, Evans, Farningham Hill, Farningham, Kent. 

The inventor states that this internal combustion pump is 
specially applicable to the production of a hydraulic jet for 
marine propulsion, on account of the continuous flow which it 
»sroduces, but obviously it could be used for other pu 
* the drawings, Figs. 1 and 2 show the general construction of 
3 is a diagrammatic development of the 
the method of operation. The 
chambers A A are grouped round a fixed shaft and are free to 
rotate in a fixed casing. The casing is provided with a water 


N® 242,525 


ses. | 








jw. 


| London, S.W. 1. 


| ment at the River Don Works of Vickers, 


inlet at B, and a discharge branch at C, while the central shaft 
provides means for the introduction of the combustible charge 
and the exhaust of the burnt gases. Each chamber has a 
sparking plug. In the diagram, Fig. 3, the chamber on the left 
has been partially filled with water, and the combustible charge 
has been introduced by a pump. In the next chamber the 
charge is being compressed by the inflow of part of the water 
being discharged by the third chamber, in which an explosion 
has just taken place, to force the water out at C. The fourth 
chamber is in communication with the exhaust gas passage 





through the port D, and the last two are being refilled with 
water from B.- November 12th, 1925. 


MISCELLANEOUS. 


ELecTric 
Duncan 


242,768. October 27th, 1924.—-IMPpROVEMENTS IN 
ConpEensers, The Duhbilier Condenser Com 4 
Works, Goldhawk-road, Shepherd's Bush, W 

The condenser described in this specification site of 
lectric B, and a conductor 


N° 242,768 


| Simpson 


C, which can be wound as closely as desired on the dielectric B, 
When the strip C has been wound on the insulation the complete 


| condenser may be subjected to a vacuum in order to draw all 


part E in such a manner that the distribution of potential along | 


the surface D to FE shall be approximately uniform. A ring F 


N? 242,356 





is passed over each end of the cable, and is connected by a wiped 
joint to the end of the lead pipe sheath C. 
is soldered over the joint between the adjacent ends of the con- 
ductors, and insulating wrappings H are wound over this sleeve. 
teinforcing wrappings J are also wound upon the cylindrical 
surface of the original wrappings B. Electrical stress on the 
filling oil or compound between K and L is prevented by over- 
tapered surface from K to L with a metal earth shield 


laying the 
ally connected as by soldering to the inner 


M, which is electrics 
edge K of the ring F. 
joint consists of split sleeve sections M N, provided with flanges 
adopted to be bolted together to hold the 
insulated cable joint. Chambers O on the upper casing are 
provided for the supply of liquid insulation to all spaces in the 


casing that are not otherwise filled. _Norem/ er 9th, 1925. 


A slicing sleeve G | 


The main portion of the outer casing of the | 


sections about the | 


the air from the insulation, which can then be impregnated with 
wax or some other compound. —- November 19th, 1925. 


242,883. May Ist, 1925.—Evaroratine Arparatus, N. V, 
Nederlandsche Installatie Maatschappij Therma, 36, 
Vonderstraat, Amsterdam, Holland ; and A. O. H. Petersen, 
9, Bogenstrasse, Altona, Germany. 


It is obvious that this patent is intended to cover some special | 


| asks us to announce that it has appointed Mr. 
| special travelling representative for Great Britain. 
was for many years with Messrs. E 


N°242,.883 


| remains as before, 


|} munster, 


| Willis, 


| Oils,” 


fitted into the upper part of the evaporator and is supplied 
with the liquid to be evaporated, the underside of the ring 
being provided with a continuous annular slot adjacent to the 
wall of the evaporator, as shown in the illustration.— Nevember 
19th, 1925. 








Forthcoming Engagements. 


Secretaries of Institutions, Societies, &c., desirous of having 
notices of meetings inserted in this col are d to note 
that, in order to make sure of its insertion, the necessary information 
should reach this Office on, or before, the morning of the Wednesday 
of the week pr In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 











WEDNESDAY, DECEMBER 30run. 
Roya AERONAUTICAL Society. 
Special general meeting of voting members. 


7, Albemarle-street, London, 
5.30 p.m 


1926. 
FRIDAY, JANUARY 
INSTITUTION oF ENGINEERS.-39, Victoria-street 
Cinematograph lecture, ** The Manufacture of 
Ordnance, and the Rolling Mills and Crucible Melting Depart 
Ltd.” 7.30 p.m 


Isr. 


JUNIOR 


TUESDAY, JANUARY 5ru. 


INSTITUTION OF AUTOMOBILE ENGINEERS. 
Arts, John-street, Adelphi, London, W.C. 2 
Valve Engine Development,’ by Mr. W. 


Royal Society of 
Paper, “ Sleev« 
Ferrier Brown. 7 p.m 


WEDNESDAY, JANUARY 

INSTITUTION OF ELecTRICAL ENGINEERS.—Savoy-place, Vi 

toria Embankment, London, W.C. 2. Wireless Sec = mecting 

* Frequency Variations in Thermionie Generators,” by Lieut 
Colonel K. E. Edgeworth. 6 p-m 


OTH. 


THURSDAY, JANUARY Tre 

INSTITUTION OF SANITARY ENGINEERS.—Caxton Hall, West 
London, 8.W.1. Presidential Address by Mr. Edward 
7.30 p.m. 

Royal AERONAUTICAL Society 7. Albemarle-street, Lor 
don, W.1. Paper, “The Experimental Analysis of Framework~ 
with Special Reference to the Problems of Airship Design 
Professor A.J. Sutton Pippard. 6.30 p.m 


by 


FRIDAY, JANUARY 


ENGINEERING Crovur.--Chemic al Society's Rooms 
House, Piccadilly, London, W. | Papers, The 
of Hydrogen Suitable for the Hydrogenation of 
A. E. Knowles ; “ The Production of Hydrogen by 
by Dr. A.C. Thaysen. 8 p.m. 

INSTITUTION OF MECHANICAI 
Westminster, London, 8.W.1! 
Oil Engine Trials Committee 


STi 


CHEMICAL 
Burlington 
Manufacture 
by Mr 
Micro -organisms,” 

Cints 
Marin 


ENGINEERS, Storey’> 
Third Report of the 
6 p.m 
Victoria -street 
by Mr. A. J 


or ENGINEERS 39, 
Notes Salesmanship,” 


Junior INsTiITuTioNn 
London, S.W. 1. Paper, 
7.30 p.m 








| PERSONAL AND BUSINESS ANNOUNCEMENTS. 


Tae Barrisd Bevtine anv Aspestos, Ltd., has removed th« 
London offices of its ** Asbestos ’’ Department from 132, Com 
mercial-street, E. 1, to 59, Southwark-street, London, S.EF. 1 

We are informed that Messrs. Hartley, Co 
Stoke-on-Trent, have recently been awarded the silver medal of 
the Royal Sanitary Institute for their “ Spiroflow system of 
hio-aeration treatment of sewage 


E.N.V. Morors, Ltd., 


Sons and of 


London, E. 1 
W. T. Day its 
Mr. Day 
Lad. 


has moved its 


of 6, Whitechapel-road, 


and Co., 


G. Wrigley 
asks us to announce that it 
office from Norfolk-street, Strand, to Oerlikon House, 28-31, 
Essex-street, Strand, London, W.C. 2. Its telegraphic address 

namely, ** Oerlik, Estrand, London,” but its 
number has been changed to City 3421 3422 


Oeruxkon, Ltd., 


telephone and 


(two lines). 

Ltd., of Atlas Works, Chapel-street 
asks us to state that it has opened 
Westminster, 8.W. 1 
London tele 
W.. Risdon to 


Epwarp G. HeRrBert, 
Levenshulme Manchester, 
a London sales office at 68, Victoria-street, 

telegraphic address, Allotropic, Sowest, 
phone, Victoria 4186-—and has appointed Mr. G. 
represent it in the metropolitan area. 

We are informed that in consequence of ill-health Mr. Ernest 
M. Brown has retired from business and has sold the under 
taking of Ernest M. Brown and Co., of East Parade, Hudders 


| field, which he had carried on for many years past as sole pro- 
| prietor, to Mr. Sidney Armitage, who had been actively associated 


| with the firm for the past fifty years, 


and for many years has 


been works manager. 


We are informed that as from December Ist, 1925, the name 


| of Guy F. Dowding and Co., of Bush House, Aldwych, London, 


feature about evaporating apparatus, but the exact point is 
rather obscure. The principal claim made is for a liquid supply- 
ing device for evaporating plants wherein an annular ring is ! 


END OF VOL. CXL. 


W.C.2, was changed to Dowdings’ Machine Tool Company, 
Ltd. This change arises from the sale of the business carried 
on theretofore under the title Guy F. Dowding and Co. to the 
second named company. No material changes in policy or 
organisation of the business are involved. 
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Tor. CXL.—No. 3652 LONDON: FRIDAY EVENING, DECEMBER 25, 1925 [Price One Sariiine " s"°" 
OL SUPPLEMENT s. 3d. 
PUBLIC NOTICES SITUATIONS OPEN 
YNGINEER, Experienced in River Work, Including 
: —" f| ‘4 Sinking Heavy Ferro-concrete Caissons to con 
re e siderable depth in soft and treacherous ground, Rh 
he /OMMISSION ¢ rs Oo @ £ Gn QUIRED for abroad ; must be first class,—Address, 
His Majesty's Works, &c., are pre giving particulars of experience and salary required, 
pases bo senate & — RS - he we i om. 1146, The Engineer Office 1146 A 
on Tuesday » January for 
SUPPLY agd DELIVERY of TWO MULTITUBULAR indieatie * —o — 
2 tt siral * b> ~ - —— EQUIRED for the Far East, JUNIOR ENGI- 
STEAM BOILER for Admiralty and mnerset I NEER, preferably not over 30, unmarried, with 
1! an! . Terr AT . . ] ~ ‘orm: , " 2 » me . . . 
rs, specificat ic a copy of the conditions ) > < > good knowledge and experience in setting out, check- 
praw ing , a Mile of oo —— I RINCIF Al P CON I ENTS OF T HIS ISSUE ing, and measuring Reinforced Concrete Building Con- 
and form o nay be obtained from the CONTRACTS struction, Salary 400-450 Straits dollars per month. 
oe 1 a Office of Works ine Chastes —_—o——_ No quarters provided. Free passages out and home 
BR a London. 8.W. 1, on payment of One Guinea Three years’ agreement Abstainer preferred. Medical 
eee to the Commustssioners of ELS czasmination necessary Address very full pertioulare, 
Works, &c.) The sums so paid will be returned 1 M . 7. ce : 
those persons who send in Tenders in conformity wit! eta ur ca u ement. “i 
the litions 1144 gl Pp ‘ALES OPPORTt NITY An Important CEMEN'T 
2 i COMPANY REQUIRES the immediate SER 
—— VICES of an OUTSIDE SALESMAN with energy 
° E R . . . W and personality. Sales ability essential. Every 
J supp he given to .succ applic 
ss Assistant Engineers Re The Resistance of Ships in Waves. cupport will be given. to successful  applicant.— 
Q rED by the RK ) House, Aldwych, W.C " 4143 4 
PARTMENT of the FEDERATED MALAY ~< — 
STATES GOVERNMENT for four years 
rvice, with possible extension. Salary 400 dollars . \ TANTED by a Firm of Engi neers in this Country, 
; 475 dollars a month by annual increments of he se oO Hig -Pressure Steam. a competent STEAM TURBINE DESIGNER 


; dollars a month and thereafter in the event of the 
offic er being retained rising to 800 dollars a month 
nius a temporary non-pensionable allowance of 10 per 

for bachelors and 20 per cent. for married men 
» exchange value of the dollar in sterling 
resent fixed by the Government at 2s. 4d., but the 
purchasing power of 3 ~ dollar in Fk is “consider- 
abls less than that of 2s. id. in the United Kingdom 
payable. Free 


ent 


No income tax is at present passages 
provided Candidates, age 25 to 35, preferably 
un should have received a good theoretical 





urried, 
i at a university or recognised college or should 
have been articled to a civil engineer of good standing 
M ast be A.M.LC.E. or hold equivalent professional! 
jualifi So and have bad not less than two years 
practical experience of civil engineering, preferably on 








is at! 


| 


s railway Public school education preferred Apply 
at once by letter, giving brief details of qualifications | 
and experien to the CROWN AGENTS FOR THE 
COLONIES, 4, Millbank, London, 8.W.1, quoting 
lear at head of application M/13,983. 1162 
> os “ . 
ivil Service Com- 
MISSION 
APPLICATIONS are INVITED for the | 
established and pensionable POST of | 
CHIEF MECHANICAL ENGINEER on the staff of 


the Royal Naval Cordite Factory, Holton Heath, under 
the Admiralty. Salary £400, rising by annual Jncre 
ments of £20 to £600, exclusive of the usual cest-of 
living bonus, which at present amounts to £158 on a 
of £400 
» technical in addition 


qualifications required, 


to a thorough knowledge of mechanical engineering. | 


msist of practical experience of (1) the precautions 
necessary to ensure the maximum standard of safety 
in the manufacture of explosives, and the best 
measures for securing this as regards the erection of 
machinery and plant. together with ability, acquired 
by experience, to advise in the design and lay-out 
of machinery and plant for propellants. 

All candidates must be natural born British sub 
jects: unless they served in H.M. Forces during the 
Great War they must also be the children of fathers 


also natural born British subjects and already 
serving in the Royal Naval Cordite Factory Pre 
ference will be given to candidates who served in 


H.M. Forces during the Great. War, 

Applications, which should state date of birth and 
be accompanied by a full statement of qualifications 
and experience, should be addressed in writing to the 





SECRETARY of the ADMIRALTY, C.E. Branch, 
Whitehal], London, 8.W. 1 1114 
Orystal Palace School of es 
TICAL ENGINEERING. 
Founded 1872 

President I.W WILSON, MI F ‘+. Mech. E 
Principal _MAURICE WILSON M 

NEW SESSION will ¢ SOMME NCE nD 


1Ne ARY oth 


1080 





Tniversity of the Witwaters- 
RAND, JOHANNESBURG 
BEERS’ PROFESSOR OF 
ENGINEERING 
APPLICATIONS are INVITED for the 


DI MECHANICAL 


DE BEERS’ 


CHAIR OF MECHANICAL ENGINEERING at the 
ibove University. 
The holder of the Chair is assisted by several 


Lecturers, and the workshops will be under bis charge 
New Laboratories for the Department are now in pro 
f being built and equipped. 

The salary will be at the rate of £1000 per annum, 
rising to £1100 by two annual increments of £50 An 
umount of £100 will be allowed for passage expenses 

South Africa. In addition, a free first-class ticket 
is provided from Cape Town to Johannesburg, and 
half salary is paid during the voyage 

Varticipation in the University Teachers’ 
Scheme is compulsory 

The appointment, which is a full-time one, 


cess 


Provident 


is aubject 


to all the conditions and rules now in force, and duty | 
s to be assumed as early as possible | 
Further particulars as to conditions of service ma; 
be obtained from the SECRETARY, Office of the Hie! 
“ommissioner of South Africa, Trafalgar-square, Ion 


n, W.C. 2, from whom forms of applications ma) 
tlso be obtained 
Applications (7 copies of each) accompanied by testi 





mials, should reach the High Commissioner of South 

\frica not later than the Ist February, 1926. 1137 
‘ . 
Bethnal Green MJBoard of 

GUARDIANS 
INSTALLATION OF BOILERS 

The Bethnal Green Board of Guardians invite 
TENDERS for the SUPPLY and INSTALLATION of 
THREE LANC ine BOILERS at their Hospital, 


Cambridge-road, Bethnal Green, EF 

A copy of the specification and a the plan can he 
inspected at the under-mentioned address any week 
day between 10 a.m. and 1 p.m. and 2 p.m. and 
‘ p.m., Saturdays excepted. A form of Tender and 
Specification will be supplied upon deposit of £5 
which will be returned upon receipt of a bone fide 
lender 

Sealed Tenders, endorsed 


‘Lancashire Boilers,’ 


must be delivered at my Offices, as under-mentioned, 
not later than 12 Noon on the 19th January, 1926 
‘he Guardians do not bind themselves to accept 


the lowest or any Tender 
C, FAULKNER JONES, 
eal Clerk to the Guardians 
Administrative Offices, 
Bishop’ 8-road, 
Bethnal Green, F. 2 
1*th December, 1925 














A French Hydro-Electric Power Plant. 





Research and Modern Foundry Practice. 


Plain v. Roller Bearings for Tramcars. 


The High Speed Cold Rolling Mill. 
A Large Plate Edge Planing Machine. 





A Portable Asphalt Plant. 














Only engineers with intimate knowledge and expe 
rience of all types of Steam Turbine design 
practice need apply. Applications will be treated 
strict confidence. 

Address, stating age, experience, 


and 
in 


and salary required, 








1097, The Engineer Office 1007 A 
\ JANTED, DRAUGHTSMAN, Used to Ventilation, 
Lighting, and Heating for large works and 
offices ; must have had extensive works and technical 
ex perience Address, stating age experience, anc 
salary required, 1148, The Engineer Office 1148 A 
\ TANTED, Expert ENGINEER-DRAUGHTSMAN, 
specialised in Ventilation Schemes for Publix 
Buildings, Factories, &c Must be first-class man 


able to take complete control of design and erection 








State age, experience, and salary required Address, 
1139, The Engineer Office. 1130 A 
JANTED, Expert ENGINEER-DRAUGHTSMAN, 


Lay-out of Electric Generat 
Institutions and Factories 
able to take complete control 
State age, experience, and 
1138, The Engineer Office 
1138 A 


\ specialised in the 
ing Stations for Public 
Must be first-class man, 
of lay-out and erection. 


salary required.— Address, 

\ JANTED, Expert ENGINEER-DRAUGHTSMAN, 
specialised in Hot Water and Steam Heating 

Lay-out. Must be first-class man, able to take com 

plete control of design and erection. State age, expe 

rience, and salary required.—Address, 1140, The Engi 

neer Office 1140 A 








paar D, First-class DRAUGHTSMAN and ENGI 
NEER, capable of Designing and Laying Out 








PUBLIC NOTICES | PUBLIC NOTICES 
a] ° ‘ | 
ape Technical College, Cape Bengal-N vagpur Railway Com- 
TOWN | 
oP , 8 . "1T ‘oF e POS ’ PANY, LIMITED. 
SENIOR LECTURER in ENGINEERING at. the lace, ee ae prepared to receive TENDER* 
above College Commencing salary according to | 1500 STEEL TYRES 


experience 

Applications in duplicate on the prescribed forms 
(to be obtained from tbe undersigned) wil! be received 
up to the 10th January. They should be accompanied 
by certified copies.of testimonials of practical and 
teaching experience, and should state age of applicant 
The appointment will be subject to conditions of 
service, a copy of which will be supplied on applica- 
tion. 

Applications and Nae a should be petrente to 

Lt 





Messrs, CHALMERS, GU RIE and CO., 
Idol-lane, Loudon, E.¢ are ree is 32 
ustralian National War 


MEMORIAL AT VILLERS BRETONNEUX 
COMPETITIVE TENDERS are invited for the 
AUSTRALIAN NATIONAL WAR MEMORIAL to be 
erected at VILLERS BRETONNEUX FRANCE, 
This competition is limited to 
(a) Australian Architects or Designers resident in 
any country, who enlisted for service in the 
Great’ War with the sea or land Forces of the 
British Empire 


b) Australian Architects or Designers resident in 
any country, whose sons or daughters 
enlisted for service in the Great War vith 


the Ferees above-mentioned 


Printed conditions regulating the submission of 
vesigns may be obtained upon application at the 
following Offices - 

1. Military Headqrarters in the capital city of 

each State of the Commonwealth 

2. High Commissioner's Office, Australia House, 

Strand, London - 

Designs must be delivered, as prescribed, not later 


than the 39th April, 1926, addressed to 
THE SECRETARY, 
Department of Defence, 
Victoria Barracks 
Melbourne 
- 
THE HIGH COMMISSIONER FOR AUSTRALIA, 
Australia Hovse, 
Strand, London 
Premiums will be. awarded for the best designs as 
set forth in the conditions 


A deposit of Two Guineas for each set of plans and | 


conditions must accompany the application for same, 
and such deposit will be returned either on receipt of 
a bona-fide design, or on return of the plans 


(ity of Wakefield Waterworks. 
RYBURN SCHEME 
CONTRACTS FOR CAST IRON PIPES 


35 








The Corporation invite TENDERS for the SUPPLY 
of the following CAST IRON PIPES and SPECIAL 
CASTINGS 

Contract No. 2.—4600 TONS 22in. PIPES 
Contract No. 3.—6200 TONS 20in. PIPES 
Specifications, conditions of contract, forms of 


Tender, and other particulars can be obtained from 
Mr. C. Clemesha Smith, M. Inst. C.E., Waterworks 
Engineer, Town Hall, Wakefield, on and after Mon- 
day, January 4th, 1926, on payment of a deposit of 
Two Guineas in respect of each contract, which will 
be returned on receipt of bona fide Tenders and the 
documents supplied 


The Corporation do not bind themselves to accept 
the lowest or any Tender 
Tenders, endorsed *Cast Iron Pipes,”’ to be 
delivered to me not later than Twelve Noon on Mon 
day, January 18th, 1926 
A. AL.LIBONE, 


own Clerk 
To wn Hall, 


2nd December, 


Wakefield, 


1925 1160 








Specification and form of Tender can be obtained 
at the Company's Offices, 132, Gresham House, Old 
Broad-street, London, E.C.2, on or after 19th 
December, 1925. 


A fee of 20s. will be 
which is not returnable 

Tenders must be yg not later than Noon on 
Wednesday, 6th January, 192 

The Directors do not bind ‘emaaives to accept the 


charged for the specification, 


lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order, 
By Order of the penne, 
R. ¢ LKERS 


1)41 


secretary 


ee Borough of Shore- 


DITCH, 
LECTRICITY DEPARTMENT 


TENDE RS are invited for the SUPPLY, DI 
LIVERY, and ERECTION of the following PLANT 
to be installed at the Council’s Electric Generating 
Station, Whiston-street, Haggerston, viz. :- 

(a) One 50,000 Ib. WATER TUBE BOILER, com 
plete with Booncanieer, Forced and Induced 
Draught, & 

b) One 10,000 K Ww TURBO GENERATOR, com 


plete with Condenser, Pumps, &c 
Specifications and forms of Tender wil! be issued on 
the 4th January, 1926, and may be had upon applica 
tion to the undersigned on payment of a deposit of 


One Guinea, which will be returned on receipt of a 
bona-fide Tender. 

Tenders, enclosed in a sealed envelope, endorsed 
* Tender for Boiler Plant, or ** Tender for Generating 
Plant,”’ as the case may be, and addressed to the 
Chairman and Members, Electricity Committee, must 
be delivered at the offices of the Electiicity Supply 
Department, Coronet-street, Shore ditch, N.1, not 
later than Noon on Wednesday, 27th January, 1926. 


Only Tenders from British firms will be considered, 
The Council do not bind themselves to accept the 
lowest or any Tender. 
WEEKES, 


we 
Borough Electrical Engineer 
Electricity Department, 
Coronet-street, 
Shoreditch, N. 1, 





2ist December, 1925 1134 
INSPECTOR-GENERAL OF IRRIGATION, SUDAN 
enders are Invited for the 
SUPPLY of MACHINE TOOLS of all kinds, 
a0 IPMENT for FOUNDRY, BLACK ee . and 

COPPERSMITHS’ SHOPS, JIB, DERE ‘*K, TRAVE! 
LING and OV a} AD CRANES, DECAUVILLI 
LINE and TRUCKS, PRIME MOV ERS, DYNAMOS, 


MOTORS and STORAGE BATTERIE gS for the equip 
ment of the Irrigation Dockyard at Rabak, near 
Kosti, on the White Nile, Sudan. Tenders may b« 
submitted for single items, groups, or the entire 
requirements. Approximate value of plant required 
£15,000 
Specifications and conditions of Tender may be 
obtained from the office of the Inspector-General of 
Irrigation, Sudan, Khartoum ; or from the Inspecting 
Engineer to the Egyptian Government, Queen Anne's 
Chambers, Westminster, London, 8.W.1 (the latter 
not before 5th January). 
All Tenders should be sent direct to the office of the 
d OF IRRIGATION, Sudan, 
adjudication be held 
1163 


INSPECTOR-GENERAT 
Khartoum, 
15th March, 


where the will on 














complet Bul Storage Installation for Oil and 
Spirit ; also 

WANTED, First-class DRAUGHTSMAN, used to 
Blast-furnace Design and Construction, 

Address, 1033, The Engineer Office. 1033 A 
\ "ANTED IMMEDIATELY, for Coal Face Ma 

chinery, first-class MECHANICAL DRAUGHT®S-« 

MAN, capable of originating designs. State age, exp: 
rience, and approx. salary.—Address, P1335, Th« 
Engineer Office. P1335 A 





V 


ARFED. Fully Qualified LEADING DRAUGHT® 
MAN for Bleaching and Finishing Machinery. 





Age B ., 35. State age, experience, and salar) 
expected.-Address, 1087, The Engineer Office. 
1087 A 
UGHTSMEN.—BEFORE NEGOTIATING with 


Government te in connection with any 

t, PLEASE COMMUNICATE with the GENERAL 

ECRETARY, Association of E ng and Ship- 
building Draughtemen, 96, St. George's ~ oquare 

a 


London, 8.W. 1. 

I RAUGHTSMAN (Young) REQUIRED for Office in 
Westminster, with general engineering training. 

shop experience essential. Knowledge of Pipe Work 

an advantage; must be familiar with Stress-strain 

Calculations. State particulars of age. experience, 

and salary required Address, P1333, The Encineer 

P1333 a 





Office 


DRAUGHTSMEN 
Design by large firm in the Mid 
of experience and wages 
The Engineer Office, 1145 a 


WO First-class 
Petrol Engine 
Give particulars 
Address, 1145, 


REQUIRED on 





lands 
{ITTER DRIVER 


required 
k for Vertical 
Engine, D.C 


Cold-starting Oi! 
3-wire supply Only thorough!y 
capable fitter need apply State wages required to 
THE CRITTALL MANUFACTURING CO. Ltd., 
Manor Works, Braintree *P1330 4 





SITUATIONS WANTED 





[-*4 am G GSTSMAN 22) SEEKS Progressive POSI 
in London ; 3 years’ experience in 
mac bine , &, 44 in D.O.—** G. W.,”’ 175, Vauxhall 
Bridge-road, Westminster, §.W. 1 P1331 2 
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AGENCIES, Page 2. 
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AUCTIONS, Page 90. 


BUSINESSES and PREMISES 
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MACHINERY, &c.. WANTED, Page 90. 
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PARTNERSHIPS 





FOR SALE 





IF YOU ARE SEEKING 
A PARTNER or PARTNERSHIP 


er wish to buy or sell a 


BUSINESS or WORKS 
Write: 
WHEATLEY KIRK, PRICE & CO., |” 
46, Watling Street, 
London, E.C. 4. 
Established over 70 years. 





f'pyuHE MANAGER of an Old-established FOUNDRY 

BUSLNESS in the Midlands bas an opportunity 
of PURCHASING at low price and intends forming 
company. Will be glad to hear from gentlemen who 
can put up £5/10,000 in debentures and _ shares.— 








Address, P1332, The Engineer Office. P1332 c 
EDUCATIONAL 
ORRESPONDENCE COURSES for Inst. C.E., 
: pam, Mech. E., London Univ. (Matric. 
inter. 


B.8c.)," and ALL ENGINEERING 
EXAMINATIONS, Ny by 
Mr. TREVOR W. PHILLIPS, B.Sc. - 
Eag., London, Assoc. Inst. C.E., Chartered 
Civil E oeet, MRS... FRSA. &c. Also 
Day Tuition in Office. Excellent results at all 
Exams.. comprising hundreds of Successes. 
Courses mer commence at any time. ™~\; ~4 ° 
Be. TREVOR W. P Ps. 

AM.IC.B., &c,, 8/11 TRAFFORD CHAMBERS: 
58, BOU JOHN-STREET, LIVERPOOL. 
Telephone No. 1118 Bank. tr 5 








l EARN SURVEYING and LEVELLING Thorough 
4 practical instruction by expert.—E, MOUL (late 
L.8.W. and §.P.D. Rly.), Hollybank, Wokine. P1334e 











AGENCIES 
NGLISH REPRESENTATION eecman.— 
SOCIETE ANONYME DES ANCIENS ATE- 


LIERS VAN DEN RERCHOVE. Ghent (Belgium), 
WISHES to APPOINT a REPRESENTATIVE in 
London (or in England) for the Sale of their Engines, 
Turbines, Motors and Machinery.— ly as above, 
giving full credentials. P1280 D 





PATENTS 


r T ‘A 
PATENTS-AMERICA 
Ww SELL on COMMISSION or BUY for ur 
own account the AMERICAN PATENT 
RIGHTS to important INVENTIONS, already 
an established success elsewhere, but unknown in 
America. Send full details. 
W. B. KAHN COMPANY, Inc., 
342, Madison-avenue, New York 





1027 B 
Trade Mark Your 





ATENT YOUR INVENTIONS, 


Goods Advice, handbooks, and cons. free. 

B. T. KING, C.1.M.B. (Regd. Patent Agent, G.B., 

U.S.A., and b anada), 146A, Queen Victoria-street, 
London, E.C 38 years’ references. 4448 





rHE PROPRIETOR of BRITISH PATENT No. 
190,928, dated January 18, 1922, relating to 
Impeovense nts in Drop Hammers,.”’ is DESIROUS 
TERING into ARRANGEMENT by way of a 
, or otherwise on reasonable terms for the 
purpose of EXPLOITING the above patent and 
ensuring its practical working in Great Britain.—All 
inquiries to be addressed to B. SIN —, Steger 
Building, Chicago, Illinois. 99 H 











se PROPRIETOR of BRITISH PATENT No. 
171,636, dated Jan. 8, 1921, relating to ‘* Im- 
provemsente in Water Grates,”"’ is DESIROUS of 

NTERING into ARRANGEMENT by way of a 
LICENCE or otherwise on reasonable terms for the 
purpose of EXPLOITING the above patent and 
ensuring its practical working in Great Britain.—All 
inquiries to be addressed to Mr. B. SINGER, Wool- 





worth Building, New York City, N.Y., U.S.A. 1100 & 
fPHE PROPRIETOR of BRITISH PATENT wd 
188,579, dated 3rd January, 1922, for *“* 


naces,"’ is DESIROUS of DISPOSING of the PATENT 
RIGHTS or of NEGOTIATING for the GRANT of 
LICENCES to work thereunder.—All enquiries should 
be addressed to MEWBURN, ELLIS and CO., 70-72, 
haneery- -lane, London, Woe P i329 5 





FOR SALE 





NEW & SECOND-HAND IR. Hf, NEAL &Co. Ltd, 


RAILS | em 


EALING, 
AND 


SLEEPERS 











oU WILL BE InFRRESTED IN OUR 
ANNOUNCEMENT ON PAGE 4. 
GEO. OOHEN SONS and CU., Lia., 600, Com- 





mercial-road, 5.E. 14 


ELLISS-MORCOM TRIPLE. BxPANsion EN - 
coupled to 3800 K.W Westinghouse 


R, 600 amperes; perfect order; £350. 
Also 500 K.W. similar SET, 1000 amperes; bargain 
price.—Address, 1153, The Engineer Office. 1153 @ 





VOR SALE.— 

ONE LANCASHIRE BOILER, 30ft. by 8ft, 
for 140 Ib. 

_— birto.. 30ft. by 7ft. 6in., for 


"THREE DITTO, 22ft. by 7ft., for 100 Ib. 

ONE CORNISH BOILER, 15ft. by 5ft., 
pressure. 

ONE New 8-Ton Witton-Kramer LIFTING M/ AGN E 


120 Ib. 


pressure 
for 80 Ib 





Pitch pine. 


All timbers are 
have been fitted. 






FOR _ SALE. 


WO HAND DERRICK CRANES, by Rushworth, 

as follows :—2 ton capacity, 
mast 16ft., side guys 2é4ft. 
Fitted with Hand Winch, 
spring, and ratchet clutch, hand brake, &c. 


3 ton capacity, jib 42ft. 6in., 
guys 37ft., sleepers 24ft. 
spring and ratchet clutch. 


6in., sleepers 22ft. 


Hand Winch, 


in Pitch Pine and new Cables 


WORK WANTED 





ANTED to MANUFACTURE, SPECIAL Macny. 
NERY or ENGINEERS’ APPLIANC ES. 
to-date machine plant for either heavy or mediun 
work. Own foundry and pattern shop —EASTOR 


jib 35ft. and JOHNSON, Ltd., Engineers, Taunton. Ex 


long, 
in 


two speeds, 





es 


KIRKALDY, LTD., 101, Leadenhall 8t.. E.o 
(Phone: Avenue 1223). Works: Burnt will 
i are organised to PRODUCE ca 
. Cast Iron, Semi-stee), a 
Non-ferrous Castings. Coils ©. every description, 
Steel and Copper, Sheet Metal Work. Over 40 years 
experience is at your service. Send your inquiries 


mast 18ft. 6in., side | Je 


two speeds, 












































along. 443 uy 
with HIGH-SPEED ENGINE and 6 K. W. GENL HUGHES, BOLCKOW & CO., LTD.. —— 
RATOR, 220 volts, complete with Cable and inoue - D. BERRY and SONS, Engineers, The Al 
pe. TL BAXLEY, Queen - street Ironworks, | THE AERODROME, MARSKE-BY-THE SEA, Works, egency-street minster, s.W°s 
neery-lane, Ardwic' anchester. 52 YORKS (Established: 1810), ag RTAK MACHINING on 
GENERAI OR athes up 9 centres w 
NAST IRON SECTIONAL TANK, 26ft. by 12ft. by gap beds, Capstans, Automatics Gor bar work, madi 
y Sft.; perfect; £50.—Address, 1154, The Engi- and Vertical Drills, Planing up to 9ft. by 4ft. by aft, 
neer Office. 1154 @ Shaping, Milling. Gew Cutting to 36ic. dja. Internal’ 
| er SALE, Owing to Electric Installation, Crossley | External and Surface Grinding, Hand Fé pg Smalj 
. GAS ENGINE, O Type, 1: P.; also National | Press Work, &c 14412 
CC fnsure BOILER, 14ft. by 5ft. 6in., Dis mendes. GAS ENGINE, Type M, 11 H.P., nearly new.—-For oe = _ 
insure 100 Ib.; £75.—Address, 1155, The E ‘ngineer further particulars and price, apply CO-OP E R ATIV E ——_+- — — 
Office 1155 G SOCIETY, Coalville 1336 G 
er OMPOUND HORIZONTAL STEAM EN RB oO I L E R gy 
GINE (Robey’s), drop valves, cylinders 18in. and ° ° ° 
Soin, tore hy wheel, ‘Iatt, din, fine order, where it | FOr continuation of For Sale Advertise- 
stands, £300 accepted Address, 1158, The Engineer EX ‘ STOCK 
stands ‘ses ments see page 90. 
FOE, SALE ONE New, 1500 KW. Mixed Pressure _ - 
TURBO ALTERNATOR SET, complete with 
Jet Condensing Plant and all Auxiliaries WORK WANTED 
Steam pressures 150 gauge and 1 Ib. to 4 1b. gauge 
Superheat 200 deg. F. 
Alternator, 3-phase, 50 periods, 2200 volts, speed 
3000 r.p.m, 
Both steam and electrical ends are by leading 
makers, and the whole is for immediate disposal at IR N 
maker's works, owing to a rearrangement of pro- 
gramme 
Address, 1088, The Engineer Office. 1088 @ 
FoR SAL E or. HIRE, FIRST-CLASS PLANT, USED CAS I INGS. MOST MODERN “ DISH-END” TYPE 
_ an : 7 WITH CORRUGATED SECTIONS. 
5 _H.P. SULZER"’ HORIZONTAL STEAM 
NE (Bryan Donkin), with Surface Condenser. REPETITION WORK AND : a br Om Se tee ome p No 
. LOCO. TYPE BOILER, 150 Ib. pressure ~ ; = — 4 ~ , 
30 HP. DITTO, 100 lb, pressure. MACHINE MOULDING A B44 -g 94-4 pre} adhe 
cot N and VERTICA oO 4 : ~4 . - rs a 
THREE BELLISS and MORCOM GENERATING SPECIALITY. 3 Son by Ott. ine. by 180 Ibe. sir 
Ss 75 > aap + 
HORIZONTAL TREBL RAM PUMP (PEARN), S SOR by ons. See. ty tere, Set arr 
18,600 galls. per hour, 820ft. heac . . 4 - oo Sine b ibs. 
iiodern DOUBLE-ENDED PUNCHING, SHEAR The Heatly-Gresham Engineering Co., Ltd. BS4 FS ety ast? 3 
NG, anc ANGLE CR¢ *-ING Al NE, y & . “ ¢ it 
Bennie, Glasnow. me alate LETCHWORTH, HERTS, or All, the above Bettore are built from 
7 3 > r iA GINE “Siemens Ma ” " 
5 Ba Pod aie Fettons) hi as el 40, WOOD STREET, WESTMINSTER. 8.W.1. rtin cid Steel 
5-TON LO TI RA ra ’ R P all . 
ALL-STEEL 5-TON STEAM DERRi( k CRANE Ex. epairs to all types of Boilers by First-class Men. 





CONCRETE MIXER, Ransome, ? ya 








PUMPING SET (ASTER .- PULsoMETER), 500 





gallons per minute against 220ft 
PORTABLE RAILWAY MATERIAL, at 








JOHN THOMPSON 




















































com- PEN to UNDERTAKE MANUFACTURE of SMALL 
at yt Ae ho) . OM 'sPEcIALITIFS and MEDIUM MAC ‘HINING and (WOLVERHAMPTON) Ltd., 
ANE 5 "S. 4. 4. 2. anc yard capacity 22 ° 
JOSEPH PUGSLEY and SONS ret lawrence | ASSEMBLY.—DEWHURST, Engineer, Keighley. WOLVERHAMPTON, ENG. 
Hill, Bristol Ex 
7 e 
— 





TELEGRAMS : 


TELEPHONE: 332. SLOUGH. 









SINGLE & DUAL TYPES. 
LOW PRESSURE. 


TO. SUIT ANY DIRECTION 
OF FLOW. 








“ZWIKLIM, SLOUGH.” 


© 


100 - 100,000 GALLS ee HOUR. 


PUMPS 


HAND AND POWER TYPES. 

28 FT. SUCTION 400 FT. HEAD. 

100 - 30000 GALLS rex HOUR. 
CONSTANTLY PRIMED. 

VALVES EASILY ACCESSIBLE. 


oe 


‘ Takei meg 
= 
F i 


| Gert TRAP. | 





SOLE AGENTS FoR Pumps 
J. STONE & COY. LFS DEPTFORD. 


ENGLAND 





CODES > A.BC.5T EST 


MANUFACTURERS OF 


"HAKOL" 


PATENT 


GAS GENERATORS 


“GAS from OIL" 
























2in. Machine with 


Movable Right-hand Die. 




















Made by 


THE .SELSON 


St. George’s Road, COVENTRY. 


London Showroom: 


PATENT BRITISH-BUILT 


Forging & Upsetting Machines 


Estimates of output and costs 
gladly furnished on receipt of 
drawings and samples. 


WRITE FOR CATALOGUE No. 4. 


ENGINEERING CO., LTD., 





26-28, CHARLES STREET, E.C.1. 


(1 Minute from Farringdon Street Station). 


Pe ee 
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ALFRED HERBERT LTD., 


COVENTRY. 


Phone : 860 (8 lines) Wires: Lathe, Coventry. 


MACHINE TOOL BARGAINS 


offer a splendid selection of 700 New and Second-hand 


comprising 


Our Coventry Warehouses 
Machine Tox ils, at Bargain Prices, 


AUTOMATICS, MILLING, DRILLING, GRINDING, 
PLANING, AND SHAPING MACHINES, ETC. 


Special Offer : -- 
Alfred Herbert No. 9 Combination Turret Lathe, 
all-geared head, complete with 15” Coventry 


Chuck and outfit of tools, capacity 20” swing, 
admits 3)" dia. through spindle. 
(GUARANTEED) .... £550 


BUY “GUARANTEED” MACHINE TOOLS. 


LARGE WAREHOUSES AT COVENTRY. 


Write for “Surplus List "’ No. 15. Copy free on request. 


INSPECTION INVITED. 























HUGH SMITH & CO., L™ 





&c. 


Possil Works,” GLASGOW. 





Sole Makers of Bonn’s Patent Tube Bending Machine for 


Bending Iron and Steel Tubes Cold. 


Hydraulic Engineers for 
Machine Tool Makers and 
Shipbuilders, Boilermakers, 








P. R. JACKSON & Co. L” 


SALFORD ROLLING MILLS, 


MANCHESTER. 
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JACKSON'S STEEL WHEELS with 
CONTINUOUS DOUBLE HELICAL 
TEETH CUT BY MACHINE. 


These wheels are Cast and Machined complete in our 
own works in Steel, lron, Gun-Metal or Phosphor Bronze 








From 


SCOTT, GREENWOOD & SON'S LIST. 


mee -T Revised E. HAUSBRAND. 


EVAPORATING, CONDENSING 





The omen and 


“The book has long held 
a high reputation on the 
subjecta embraced within 
its 
will continue to occupy the 
prominent position among 
works of this character to 
which its merits fully entitle 
ey 


‘mu koa ~CCOOLING APPARATUS 2! fs! 

English Edition 

Explanations, Formule and Tables for Use in Practice. 

title, and doubtless it Demy 8vo (8]° = 57). 428 Paces 

21 Inuverrations, 76 TaBLes, 
FROM METRIC TO Barrisn Units 

Price 14s. 6d. Ner (Post Free, 15s. 3d. Home; 15s. 6d. Anroan) 


Send for List 111 for full particulars and contents, post free from 


8, BROADWAY, LUDGATE, LONDON, E.C. 4. 




















TIME 


Is life's enemy, and the enemy of most other things too. 


Take Steelwork. Surely, if slowly, unrelenting Time deals 
out death even to steel. 


But the final blow can be long retarded by painting all 
Steelwork with 


De ai; 
y 


SILICA-GRAPHITE PAINT 


The pigment in which is inert, and which, being combined 
with the best ingredients obtainable, secures long life and 
perfect protection with it, 


GRAPHITE PRODUCTS LTD., 
218-220, QUEEN'S ROAD, BATTERSEA, LONDON, S.W. 8. 
(BUY BRITISH GOODS). 
























Pp 

<4, 
REDPATH, BROWN & Co.Ltd. || “zs 
Structural Engineers and Steel Merchants. 


ILFORD. 













Wheel 





Edinburgh, London, Manchester, 
Glasgow, Newcastle & Birmingham. 
Wire: “ Alloys. Ilford.” 
Telephone: Iiford 1882. 





Bee our Advt. on Page 50, Nov. 6th. 








WHITE ANTIFRICTION METALS. 


AND CONVERSION DIAGRAMS FoR CONVERTING 








GAYWOODS BRONZE CO., 


6, Elgin Road, Seven Kings, 


For Bearings, Mill Brasses, 
Worms and Worm 
Blanks. 
































THE NORTH EASTERN MARINE 
ENGINEERING GO., LTD. 


WORKS AT 


WALLSEND-ON-TYNE and at SUNDERLAND. 


Tel. Add.: “News, Wallsend,” and “News, Sunderland.” 


HEAD OFFICE: WALLSEND. 


Builders of SINGLE and DOUBLE ACTING 
DIESEL ENGINES up to 


1000 HORSE POWER PER CRANK 


Manufacturers of 


THE “NORTH EASTERN” 


SMOKE-TUBE SUPERHEATER 
FOR ALL TYPES OF BOILERS. 











Builders of 


SHIP PROPELLING MACHINERY 
OF ALL TYPES. 





Manufacturers under licence of 


THE “UNITY” CRANKSHAFT. 





Engines and Boilers, etc., constructed for Export 
and fitting out supervised if desired. 





LONDON OFFICE: 22, BILLITER STREET, E.C. 3. 
Tel. Add.: “‘Nemerio, Fen, London.” 
LIVERPOOL OFFICE: 529, TOWER BUILDING. 
Tel. Add.: “ Skilful, Liverpool.’ 
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LANCASHIRE. 


1204e One 30ft. 0in. long by 9ft. 3in. dia., by THOMPSON. 
New 1920. 160]bs. pressure. 

1554 One 30ft. Oin. long by 9ft. Oin. dia., by DANKS. 
Insured 1923. 160 lbs. pressure. 

1584 One 32ft. Oin. long by 9ft. in. dia.. by YATES 
and THOM, 120 lbs, pressure. 

1650 Five 30ft. Oin. long by 8ft, Gin. dia., by DANKS. 
150 lbs. pressure. 

1098 One 30ft. Oin. long by Sft. Oin. dia., by RUSTON, 
PROCTOR. 120 lbs. pressure. 

1098a One 30ft. Oin. long by 8ft. Oin. dia., by DANKS. 
120 lbs, pressure. 

KILLAN. Three 30ft. Oin. long by 8ft. Oin. dia. by 
ADAMSON. 120 lbs. pressure. 
KILLAN. One 30ft. Oin. long by 8ft. 
THOMPSON. 120 lbs. pressure. 
1585 One 30ft. Oin. long by 7ft. 6in. dia., by HILL. 

120 lbs. pressure. 
KILLAN. One 30ft Oin. long by Sft. 
GALLOWAY. 120 lbs. pressure. 


6in. dia., by 


Gin, dia., by 









Telephones : 
East 6060 (7 lines). 
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gn BOILERS 


GENERAL CATALOGUE ON APPLICATION. 
















FOR SALE. 


1586 One 30ft, Oin, long by 7ft. Gin. dia., by GALLOWAY. 
120 lbs, pressure. 


705 One 28ft. Oin. lopg by 7ft. Oin. dia., by DANKS. 
145 lbs. pressure. , 


ECONOMIC. 


1275/7 Three 15ft. 6in, long by 11ft. Oin. dia., by DAVEY, 
PAXMAN. 175 lbs. pressure. 

1460/4 Four 15ft, Oin, long by 9ft. 2in, dia., by DANKS. 
170 lbs. pressure. ; 

1464 One 12ft. 9in. long by 9ft. Oin. dia., by LINDSEY 
BURNETT. 170 lbs. pressure. : 


COCHRAN VERTICAL. 


1171 One 16ft. 3in. high by 7it. 6in. dia. 
4900 lbs, per hour. 120 lbs, pressure. 

1480 One 15ft. Oin. high by 7ft. Oin. dia. 
100 lbs. pressure. 

1374 One 14ft. Oin. high by 7ft. Oin. dia. 
100 Ibs. pressure. 


Evaporation 





Telegrams 
“ CoBporRN, LONDON.’ 








THE 


LATONA Enc CoLn 


LATONA RO PECKHAM 


LONDON 





Phone :—New Cross 1469 
Telegrams :— 
“ Englatona Kent London” 





COILS 


ST 


| WELDED FITTINGS 


WE GUARANTEE :— 
MATERIAL, WORKMANSHIP & DELIVERY 


WRITE FOR ILLUSTRATED CATALOGUE. 


























AIR 
COMPRESSORS 


VACUUM PUMPS 





YOU TAKE NO RISKS 
WHEN YOU SPECIFY A 
*“REAVELL" MACHINE. 
Each one is backed by over 
25 years’ accumulated expe- 
rience in the production of 
high grade compressors and 
exhausters of all types. 





Send your Enquiries to 
Department “ A” ov ask 
for illustrated pamphlets. 





The Illustrations show :— 

Top : REAVELL “ROLLING 
DRUM” TYPE RO- 
TARY COMPRESSOR 
or EXHAUSTER. 








Centre: REAVELL “ AXIAL" 
TYPE COMPRESSOR 
or VACUUM PUMP. 

Bott m: REAVELL ROTARY 


TYPE“SUBSTATION 
SET for cleaning elec 
trical machinery. 


REAVELL 
& Co., Ltd., 


IPSWICH. 
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WOLF 


ELECTRIC TOOLS 


Double Spindle 
BENCH GRINDER 


Motor of 4 H.P 
8” diameter. 


Grinding Wheels 


Please send for our full Catalogue 
of Electric Drills and Grinders. 


S. WOLF & CO., LTD., 


Specialists in Portable Electric Tools for over 20 Years, 
115, SOUTHWARK ST., LONDON, S.E. 1. 


Telephones: Central 5172 and Hop 27 
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Size 90 S 
Rivet Buster 





<p 


Pneumatic Safety Rivet 
Buster. 


For cutting off, backing out, or driving rivets of 
all sizes, Specially suitable for close-quarter 
work. Delivers 700 blows per minute. Weight 27|bs. 
Strictly a one-man machine. Can be equipped 
with a special chisel and used as a concrete Seodliee. 


INDEPENDENT PNEUMATIC TOOL COY., 


40, BROADWAY, WESTMINSTER, LONDON,  5S.W. 1. 
Telegrams: “' Thortool,” Sowest, London. Cables: “ Thortool” London.  Telephenc : Vietorie $686. 
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GARDNER. 


HEAVY OIL ENGINES 
‘till, The Cheapest & Most Modern Power |! 


The Modern Oil Engine, as represented by the Gardner 
HF Cold Starting Heavy Oil Engine, is the cheapest 
and most convenient form of fuel-derived power 
known to Engineering Science. 


Pe aes 


For economical running it far surpasses Steam, Petrol, 
Paraffin, or Towns’ Gas Engines, the only motive 

power which approaches the cheapness of Oil Power 
being the Producer Gas Engine. Even in the latter 
case, however, it is to be remembered that;to the fuel 
costs are to be added the stand-by charges (from 
stopping at night to starting next morning), the first 
cost and maintenance of the producer, and the cost 
- of labour of stoking. 





None of these contingencies have to be provided for in 
the Gardner Heavy Oil Engine, as the cost of deriving 
power by this means ceases immediately the engine is 
stopped—there are no stand-by losses. 





L. GARDNER &{SONS, LD. 
PATRICROFT, MANCHESTER. 


Write for 
Leaflet FG, 000. 
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London Office : 115, Queen Victoria St., E.C. 4. 





The Strongest Pressed Steel Tank on the Market. 















Corrugated Furnaces to any Survey. Morison, Fox and Deighton Sections. 





——— 





15,000 Tons Supplied. 




































Will enable ShLEDNePADE MADE in ENGLAND 
yh SCLEROSCOPE under Licence 
Material World's Standard 

to Hardness Tester. 
Specification 





COATS 


MACHINE TOOL CO. LD. 
LONDON, S.W.1. 






* 
THE SCLEROSCOPE 
will test all metals—hard or 
soft—any shape—polished or 
unpolished. 
gives direct and instantaneous 
reading. 










can be carried to the work to be 
tested, a point of special advan- 
tage as compa with other 
testing machines. 








can be operated by any boy or 
girl of average intelligence, and 
there is no limit to size of work 
to be tested. 












Over one thousand instruments in use in Great Britain. 


Ask for personal demonstration. 
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Om a ACCURACY « purasiLitry 


are outstanding features of our work. High-class 

engine and boiler fittings are a speciality. 

Steam, Electric end Hand ; ; 3 :. ¥ “ We shall be pleased to submit quotations for your 
lectric , yb % =. = #-| particular requirements. 


Crab Winches, —— SSL MP, | W ENGINEERS’ MILL AND COLLIERY 
— ~ — 7 ea = FURNISHERS. 


Friction Hotete, ———e a - MANUFACTURERS OF ANTI 
Lifting Jacke, Oe 6 : FRICTION METALS. 


Wire Rope Blocks, —_ . wo : : Telephone ; All classes of Non-Ferrous Ingots. 
Hand Pile Drivers, Make Light of : 3240 CENTRAL. INDIA RUBBER & ASBESTOS GOODS. 


Shear Legs, : Telegrams: , 

Fun Ovens, " Heavy Jobs. : GUNMETAL. BRASS AND IRON FOUNDERS. 
ve time, save labour, save money by installing plant 

Platelayers’ and Con Sav: Yave'monablc means ef basting. You mest have E PEGLER BROS. & CO. (Glasgow), Ltd. 


A ty A ED 54-60. Brown Street . GLASGOW. 


in view. You will be surprised to find how low our § 
qustetions, oat to. ee 


—$_—__. 


ate St Bra & CO» § - =a 
eet, Birmingham. 
Som q| | Compressors—Vacuum Pumps 


Machinery for Sheet Metal Working. 
Burckhardt Engineering Works, 
26, Victoria Street, Westminster, S.W. 1. Works : Basle, Switzerland. 
See illustrated advertisement in issue of December 11th. 


<“BRITNIC” The Grantham Boiler & Crank Co,, 
—4,000,000 H.P. in service— GRANTHAM. Lr 

WATER TUBE BOILERS & 36 Years 

MECHANICAL STOKERS. SY a : S$ OF NOTED INDUSTRY Manufacturing 


. in service. 
Vertical, 


200,000 H 
THE BRITISH NICLAUSSE BOILER CO,. LTD., 
The Clock House, Arundel! St., Strand, W.C. . : Loco., 
S =P +e Cornish, 
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Field 





Tube, 
Colonial, 
&c. 


REFRIGERATK 


Also 





BENT CRANKS 
Forgings or Finished 





ressomeren” = “6 Pulsometer ’’ 


sy) TURBINE PUMPS . | 
OS are notable for their first-rate efficiency DRUM SANTI CO.,LTD 


P R I E S T M A N CENTRIFUGAL and durability. They give very high =) 7-98) 1 @) 2 0 YORKS. 


output returns for the power con- 


a . = ; 
] 8 7 5 - 19 9 5 yee Pulso’ | sumed, require but few repairs, and 
e Engineering lk; ist k ng. 


Company  spe- 
cialises in the 


PRIESTMAN BROS., LTD., design and = Qur long experience, and the excellence ENGINEER 


manufacture of 


1 d f our designs, workmanship and 
HULL. LONDON, S.W.1. oe trek pap Oo ) | 
machinery of all materials, mz ake “Pulsometer” DIR ECTO RY. 


inds. 


Suggestions as | Turbine Pumps a thoroughly sound 
to the most suit- ‘ — s a . . ° 

The VAUGHAN CRANE able insiall- | investment. [his Directory, which is 
requirements al . : 

Co., iv Ltd., will be sent on Write for List No. published annually in_ the 

ticalars @ interests of advertisers in 
ENGINEER, may be 














MANCHESTER. 
Travelling Cranes—Runways—Pulley Blocks. ? HE 


Iso Cn : ’ Ct bag obtained free of charge on 
Puls E metet Engineering ao application to the Publisher. 
a A ~ LLNS L . . oF 7 


Londun Offices: 11 TOTHILL STRELT, S.W.1 

















33, NORFOLK ST., STRAND, W.C. 2. 


























Recisterep THE THE 


LEEDS ENGINEERING & HYDRAULIC Go, || PREMIUM SYSTEM of PAYING WAGES 


— RODLEY, LEEDS. . 
SPECIALISE ON A few copies of this book, the standard work on the subject, 


HYDRAULIC VALVES! ““ @erc?“~ 
, _ revised to meet the great demand. 


FOR ALL PRESSURES, SUCH AS 
Screwdown, Momentum, Relief, Combined Momentum 
and Relief, Reducing, Deflecting, Automatic Unloading, 


Operating Valves, etc., etc. Codes: ABC, 5th Ed tion. 
Telephone No.—Staxsinaury 71730. Telegrams—“ Pumps, Ropiey.” Marconi International. s THE ENGINEER ee Office, 33, Norfolk Street, Strand, W.C. 


Copies in cloth boards, Two Shillings and Sixpence each net. 
Post free to any address in the United Kingdom, 2s. 9d. 
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IMONS” TRAILING SUCTION HOPPER DREDGERS 
GOLD & TIN RECOVERY DREDGERS 
HOPPER BARGES. FERRY STEAMERS. 


iss 
PA 3 EN ‘ REPLACE PARTS for EXISTING DREDGERS. 
ur 


INVENTORS and FIRST CONSTRUCTORS 


MARINE 
EE eee. es TT OF “HOPPER” and ‘ STERNWELL 
Y of all descriptions and U ER DREDGERS and ELEVATING 
up to the highest capacity. DECK FERRY STEAMERS : % 
CONSTRUCTORS OF HOPPER Telegraphic Addresses 
& BARGE-LOADING BUCKET HOPPER Simons, Renrrew ; Siwoniem, Lowpos 
S-DGERS; BARGE-LOADING, RE- 


DREDGERS ; CODES ; A BC 5th Edition 
CLAMATION & *“ SIMONS”" CUTTER 


SUCTION DREDGERS. ; DREDGERS SCOTT'S, 10th Eprrios 
4 BENTLEY'S 
—_ -— 


Proprietors of ALFRED WATKIN’S BRITISH PATENT for ROTARY SPUDS. 
Builders of Dipper and Drag Line Dredgers of the latest type. VICTORIA STREET. 


§ Wm. SIMONS & CO., Ltd, RENFREW, near GLASGOW. 



























Y hice O 


CONVEYOR-ELEVATOR C! 


LOWER BRIDGE WORKS, 




















: ACCRINGTON, LANCASHIRE. 

- SPIRAL CONVEYORS, BUCKET ELEVATORS, Ere. 

i 

- & 

3 Smedley Brothers I 22-5" KORTING BROS. 


(1917) LTD. 
64, VICTORIA STREET, S.W. 1. 






REVOLVING or 
STATIONARY PANS. 








PERFORATED or i= 
SOLID BOTTOMS. 





Multijet Ejector Condensers for 
High Vacua. 

Water Cooling Plants. 
Universal Injectors. 
Steamjet Elevators and Silent 
Water Heaters. 
Gasproducer Blowers and all 
Steamjet and Waterjet Apparatus 
Gilled Pipes 

and Complete Heating Plants. 
Condensers, Awarded 


| ——@€OLD MEDAL —— Spray-Nozzles. 
at Peeae> Britt Exhibition 10% 








of all kinds for all purposes, 
to drive by Belt or 
combined with 

Steam, Oil 

or 

Petrol Engine 

or 
Electric Motor. 

















DREDGING PLANT 


UP TO THE LARCEST DIMENSIONS AND CAPABILITIES. 


Bow and Stern Well Centre and Side Ladder, Bucket Barge-Loading and Hopper 
Dredgers, Suction Dredgers, Hydraulic and Mechanical Agitators, 
Discharge Pipes and Pontoons, Hopper Barges, Sewage Steamers, Caissons, 
Tugs, Ferries, Paddle and Screw Steamers. 

Delivered Complete or Shipped in Sections Spcre Gear and Renewals Supplied 


FERGUSON BROTHERS Port cLascow), LO. 


Shipbuilders and Engineers, 


PORT GLASGOW. 
Telegraphic Address: DREDGER, PORT GLASGOW. 
On Admiralty List and War Office List. 
GRAND PRIZE, LONDON EXHIBITION, 1008. 
GOLD MEDAL, JAPAN - BRITISH = 1912. 
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HYDRAULIC MACHI 


FOR ALL PURPOSES. 
PLEASE SEND US YOUR ENOUIRIES. 











1000 TONS EXTRUSION PRESS. QUICK DELIVERY. 
Latest Types Quoted for. 





FIELDING & PLATT, *™ 


ATLAS works, GLOUCESTER. 























Srandard 


FORMERLY 


Wesfrern Elsecfric 


POWER CABLES 


E have been actively engaged in the manufacture of quality cables for over a quarter of a 

century, and our works are equipped with up-to-date machinery for the research, manufac 
ture and testing of reliable cables suitable for modern systems of Electric Power Transmission 
These cab les have been ene for municipal power sc she nes thre sagen the world, and 
the knowledge and experience im ma anufacture and _ installation gal red throughout this 
period is at your service 
No matter how large or how small the scheme you may have in view, we can help you, and by 
asking the assistance of our cable experts you w ill not place yourself under the slightest obligation 


May we have the pleasure of hearing from you ? 


Standard Telephones and Cables Limited 


CONNAUGHT HOUSE. ALDWYCH, LONDON, W.C. 2. 
AL 7345 (10 lines) 


o, in Seas, TRO8S volts, lead Works: North Woolwich, New Southgate, and Hendon 125 sq. in. 6-core, 11.000 volts, lea 
red and armoured cable. Supplied travel Birmingham, Leeds, Manchester, Newcastle, Glasgow. Cardiff, Southamptor ' red cable. Supplied and laid for a 
nd | 2id for a London Borough Council and Dublin ty in Yorkshire 
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THE BEST 
LU BRICATOR- 

“TELL-TALE” 

DESERVES THE 








BEST GREASE 


For over 40 years “Stauffer’s Lubricant” has been 
recognised the whole world over as The Standard 
Machine Grease—an unassailable position which this 
British product has maintained against all competitors 
through consistent high quality and reliability. 

Used with the patent “ Tell-Tale” Lubricator—the most 
sensitive, economical and reliable apparatus of its kind 
—ten pounds of genuine “ Stauffer’s Lubricant” generally 
last as long as 100 Ibs. of liquid oil. 


SOLE MANUFACTURERS :— 


TRIER BROS., LTD., 


Cumberland Works, 


36, Victoria ror 
. oh Camberwell, s.E.5. 


Westrminster,S 












































CATALOGUES POST FREE ON 
APPLICATION. 


TANGYES L”™ 
BIRMINGHAM. 




















(TANGYE FULL PAGE ADVERTISEMENT— JANUARY 8th, 1926.) 

















SPECIAL OFFER! 


OWING TO CUSTOMER OVERSEAS BEING UNABLE 
TO TAKE DELIVERY WE CAN NOW OFFER ONE 
PERFECTLY NEW HYDRAULIC 


BRIQUETTING PRESS 


AT A REMARKABLY LOW PRICE. 


(SUBJECT TO 
BEING UNSOLD). 








IMMEDIATE 
DELIVERY. 


WE ARE  PRE- 
PARED TO MAKE 
A BG SACRIFICE 
AND SHALL BE 
PLEASED TO 
HEAR FROM ANY- 
ONE INTERESTED 


THE PRESS IS 
COMPLETE WITH 
FEED HOPPER 
AND ACTUATING 
VALVE. 


Photo 
No. 34 





THIS MACHINE PRODUCES BRIQUETTES 4’ diam. x 5° long, 
OF CAST IRON, BRASS, OR ALUMINIUM SWARF AND ORES 











HOLLINGS & GUEST, L” 


Thimble Mill Lane, Birmingham. 


Telephone : East 490. Telegrams: “ Plungers, Birmingham.” 


D. LANDALE FREW, 45, Hope St., GLASGOW. 


Sole Agent for Scotland: 
S. F. ROSS, 50, Upper Arthur Street, BELFAST. 


Sole Agent for Ireland : 
































IT “Visco” Air Filters to the air 

inlets of your alternators, motors, 
and air-cooled transformers. These 
will remove 98% of the dirt with which 
the atmosphere is charged. If this is 
done the plant will be more efficient, 
because it will be clean internally, and 
working temperatures will be reduced. 


me VISCO 


AIR, FILTER. 


is astandardised unit applicable to the ventilating systems 
of buildings of every size, and plant of all types. It is the 
simplest and most efficient Filter known, and the cheapest 
in the long run. 

ASK’ FOR OUR 








LIST. 








THE 

VISCO ENGINEERING CO. 
162 Grosvenor Road, ’ 

LONDON . . ae 


Also makers of ** Visco” Cooling Towers 
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OOK ahead ten, twenty. 

thirty years and you 

will find the Mellowes 

“Eclipse” Roof Glazing 

you put up now still fulfilling 

its function—to let in Light 
and keep out Weather. 


And, because the _ steel 
glazing-bars are lead-cased, 
there will have been no 
need to paint them—ever. 


Mellowes and Co., Ltd, of 
Sheffield, will gladly send, 
at your request, any or all of 
their catalogues. 























Above: Mellowes Eclipse Roof 
of a large 


Mazng ut the works of 
irm on the Tyne 


~~ a> 


vn panel Section of Mellowes 
Patent Glazing-bar. showing :— 


A. Steel core. B. Lead sheath. 
C. Lead webs. D. Glass. 





MELLOWES 


‘ECLIPSE PATENT 


ROOF GLAZING 
































2 +(h)- 




















OMEWHERE in the vitals of 
that new machine which you 
are designing is a “ Corrosion 

Zone’’—a zone where ordinary 

steel parts are to work in contact 

with water, moisture or chemicals 
even. 


However well you have planned, 
whatever margins of safety you 
have allowed,there is an unknown 
factor—a factor which obeys no 
definite rules of science - a weak- 
ness which no mechanical for- 
mula can help you to control. 


You can only guess at the “ prob- 
able useful life” of those steel 
parts in the Corrosion Zone. 
Rust works to no set time-table— 
a year, perhaps two years or even 
two months, and then... . leak- 
age, failure, breakdown. 


Is this a worthy end for your new 
machine? Will important 
customers overlook the inevit- 
able flow of replacement orders ? 
The constant annoyance of stop- 
pages ? 


Avoid this very real‘ danger to 
your prestige by specifying 


Firth Stainless Steel 


for all parts in the corrosion zone 
and thus eliminate, for ever, that 
insidious enemy of efficiency 
rust. 


The whole Firth experience of the successful 
application of Stainless Steel to hundreds of 
problems similar to yours, is at your service. 
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SPEED-IN BOILER SCALING! 


No matter how thick the scale to be removed may be 
or how hard it is—the 


“ SKATOSKALO” 
Standard Electric Scaling Apparatus 


will remove every particle ina fifth of the time taken 
by the old-fashioned “hand chisel hammer” method. 
The whole apparatus is mounted on a base plate run 
on three wheels so that it can be moved from one 
job to another with the utmost ease. 


Write for a copy of our new Catalogue. 























F. GILMAN (B.S.T.) Ltd., Grange Works, 
ee mend, Smethwick, states. 


Smethw 19), Gra SKATOSKALO, B ha 


Phone 
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The product of long experience in 
successful manufacture and _ operation 
Drying and Mixing nines 


MILLARS’ pela iat. oiiiins 


Special Features. 
: Two Mixers. No delay in « 
from binder course to Sand Carpet : 
amd vice vrs : 


hanging > 


> High Discharge. No jacking up : 

ecensa wehine = s ds on: 

Standard Portable : a ——_ on : 

: Fuel Economy. Non-conducting ¢ 

ASPHAL I PLAN | : lining throughout, with consequent ¢ 
* reduction in heat losses. : 


: Simplicity of Construction. No long : 


All the essentials of a compk tely satis : terminal shafts to get out of line- 
factory and highly efficient road plant - Contrcl, Draught undercontrol. § < 
; , 1 | . | : Lew Maintenance. Minimum of : 
are incorpo! ated in these machines : moving parts. No parts in drum to ! 


> wear out and become sources of : 


* weakness, 





















Perfect drying. Efficient mixing. 
Portability. Heating to the required 
temperature. Elimination of radiation 
losses. Substantial and rigid design. 


Write for full particulars. 


MILLARS' MACHINERY 


, LTD. 
Pinners’ = eile E.C, 2. 


Telephone : Telegrams : 
London Wall 368. “ Jarrah, Stock, London.” 
WORKS: 
Thorley Works, Bishop's Stortford. 
Kirtling St., Battersea, S.W. 


MANCHESTER : 
8. e, 


Supplied for hourly 

outputs of 3! tons, 

Etons, 12 tons and 
upwards. 


Chorlton-cum 
Hardy 
Telephone : 
Chorlton 504. 


GLASGOW ; 
95, Bothwell St 
Telephone : 


Central 3418. 
Telegrams : 


TELE EE 

















Dangerous 
Dusts 


which jeopardise the health of employees in the manufacture 
of Accumulators, Ebonite in Wireless Factories, Lead and 
Zinc Paint and other harmful processes, can quickly 
and efficiently removed by the Sturtevant Super Turbine 
Industrial Cleaner. 





Since the Home 
Office Regulations, 
Form 990, came 
into force in 
March, inregard 
to lead process 
es,thiscleaner 
has_ proved 
entirely 
satisfac- 
tory on 
that 
classof 
work. 
We should be pleased to 
show you this machine. Write for particulars 
to, Department E. 31—and for leaflet E. 1216. 
| MANCHESTER: Ec... GLASGOW : 
196, Deansgate. _< 50, Wellington St. 
| ©. Lro. 
149 I LONDON E.C4. 




















F. WIGGINS & SONS. 


Telephone: Avenso 2248. 


FOR INSULATION, s:a:¥X SESE, ove 


MICA Largest Stock in the World. 


102, 103, and 104, Minories, LONDON. 































































RB 
Wow 


| ‘Have You a problem like this? 

















A Railway Rolling Stock , This was our reply: 


Manufacturer said tous : 


* Yes, certainly, we make, 


standard Friction Linings 


apart from our 
a considerable 


se r . oot - ’ variety for special requirements; for vour 
We want a lining for the purpose, we Soonnteneall our Moulded Fero 
drawbar bufling gears of our | bestos (S.W.) oil impregnated. It will fill 
all the conditions to whi h you refer,itis almost 

coaches to reduce Noise, | as hard as cast iron, and the contained lubri 
cant largely reduces friction ; there ic hardly 


friction and wear. The duty 


alimit to the pressure it will stand Yoru 

is rather severe, and we can may disiniss the question ot wear a a 
. matter of fact, Ferobestos (8.W) may be u« 

not afford to be constantly ful to you m several other direction for in 
offer tance, the rubbing plate lining for bogey 


replacing. Can 


anything!” 


you pivots, and for any bearing point between the 


coach and truck frame, 






There is a Ferodo 


solution to every 
Friction Problem. 


er LININGS 









We invite correspondence. 


FERODO LTD., CHAPEL-EN-LE-FRITH. 


DEPOTS and AGENCIES ;—London, Birmingham, Leeds, Manchester, Bristol, Beast, 
Coventry, Newcastle, Glasgow, Carlisle, Brighton, and Liwerpool. A325 


_- 
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ALFRED HERBERT [2 


COVENTRY. 


By permission 


REDUCING GEAR ELLOWS GEAR’ SHAPERS 


possess exceptional capabilities for pro- 


CU | I ING COSTS. ducing accurate and well-finished gears 


in large quantities at a very low cost. 


Many of the leading firms in the motor 
industry use them; the illustration shows 
the battery installed at Messrs. Crossley 
Motors Ltd., whose gear cutting costs have 
been considerably reduced by Fellows Gear 
Shapers. 

MALSENES IN StOCK. Ask our pane to advise on the 


No. 7o For External Gears up to 7” x 14” x 6 P. application of these machines to your work. 
No. 710 For External Gears up to 7” « 14” « 6 P. 
No. 61 For Straight Spur Gears up to 35” « 5” = 4 DP. Catalogue matter will be sent on 


No. 65 For Helical Gears up to 26” x 5” « 6 DP. request. 


AVONSIDE 


ENGINE Go, Lro., BRISTOL 
LOCOMOTIVES 
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By permission, 


Alfred Herbert No. 4 Capstan Lathes and No. ¥ Combination Turret Lathes in the works of the Bristol Aeroplane Co., Ltd 


TURRET ERE is another instance where Alfred 
Herbert Machine Tools have rendered ) 














~ 
valuable service. The production of =| 
> . . 
id an aero engine demands the highest class of ) 
: t machines to ensure extreme accuracy and fine 
The Bristol Aeroplane Co., Ltd., write us as facil, Bristol A l » find th 
follows : inish; the Bristo eropiane Wo. find that . 
lad gle ; 
“You will be interested to know that in the Alfred Herbert Capstan and Turret Lathes are 
machine shops in which our well-known “ Bristol ’ hi aN em , hi 5 “ 
S or this purpose. 
— Air-cooled Aero Engines are manufactured, we are ighly atisfactory a aes > 
using only Herbert No. 4 Capstan Lathes and Y ill find th ally ff} . . 
5 - - : ; Ww Inc m equa elricient on yo 
e Herbert No. g Turret Lathes for the particular vk il the aa meee ent  inctaae 
operations for which these are suited. There ar WwoOrk. 
few other shops in this country in which work of ee 3 Il oi 
such high quality and calling for such accuracy in end fu particulars to us and we will give a 
FS machining operations is normally carried out, and detailed quotation, together with guarantees of 





we have found the machines mentioned highly satis 
factory for our purpose.” 






production. 






‘ 
Y i 


RIVER PLATE HOUSE, 
LONDON, E.C. 2. 


LET US REDUCE YOUR PRODUCTION COSTS. 


LONDON WALL 48 EFFERVESCE, LONDON. 


—RAIL MOTOR CARS—COACHES—TRAMCARS—INSPECTION TROLLIES—LOCOMOTIVES—TRACTORS— 






























SUPPLIED TO OVER 300 RAILWAYS 
IN ALL PARTS OF THE WORLD. 


Over 20 years’ practical experience in 
design and construction of machines for all 
purposes ranging from 4 H.P. Light Inspection 
Trollies up to Main Line Bogie Coaches. 


BRITISH 
BUILT 
THROUGHOUT. 


Contractors to; 
THE ADMIRALTY, WAR OFFICE, THE INDIA 
OFFICE, CROWN AGENTS FOR THE COLONIES, 
FOREIGN & COLONIAL GOVERNMENTS. 











WORKS - BURTON-ON-TRENT. 
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The Progressive Development of the 


PARSONS REACTION STEAM TURBINE 


is evinced by the INCREASING 
DEMAND on LAND and on SEA. 








Five 12,000 Kw. Parsons Turbo-Alternators supplied to the South African Railways and Harbour 
Administration for the Electrification of the Pietermaritzburg-Glencoe“portion of the Natal Main Line, South Africa. 


The TOTAL POWER of PARSONS 
TURBINES at WORK on LAND 
ALONE EXCEEDS 


20,000,000 H.P. 


C.A. PARSONS 


~~ & COMPANY LTD 


Heaton Works, Newcastle-on-Tyne. 
London Office: 56, Victoria Street, S.W. 1. 
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MACHINE 100 
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ESSENTIAL 








Centring Machine to take from jin. to 4in. diameter. 





Thieving Your Profit [ 


17, GROSVENOR GARDENS. 


CENTRING MACHINES 


LONDON, S.W.|. 

















IN THE TURNING SHOP. 









spindles; one for facing preparatory 'o centring, the 
other for centring and counterboring. 






— 





The two larger machines are made with three 
spindles; one for facing, one for centring and the third 
for counterboring, thus enabling suitable centres to 
be made in large diameter work. 





SEND FOR PARTICULARS. 


JOHN LANG & SONS L”?- 


JOHNSTONE, nr. GLASGOW. 
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Drilling 
profits every 


In many works are to be seen 


Machines which are stealing 


hour of the working day, without any steps 


being taken to effect a remedy. 


You cannot attempt present-day production 


methods on them; they are inaccurate, un- 


wieldy of control and adjustment, and costly 


in upkeep. Have you ever considered just 
much such machines cost YOU in 


how a 


year’s time in loss of profit ? 


The 
“Asquith 


the 
Machines, which 


of 
give the 


remedy lies in installation 
” Drilling 
maximum volume of accurate output in the 
free from trouble 


Get 


minimum of time, and are 


or fear of breakdown. yours quickly. 
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hoa 
We make these machines in four sizes to take up ae) 
to 4", 6", 8” and 12° diameter. p>. 
oo) 
The two smaller machines are made with two ‘ 


a tae 








































Above we illustrate a large High Speed Heavy Duty Central 

Thrust Radial mounted upon a traverse bed, in the works of 

the British Thomson-Houston Co., Lid., Rugby, to whom we 

are indebted for the photograph. On the left is illustrated 

a Box Body Vertical Drill at work on connecting rods, in a“ 
Belgian Engine Works. This latter machine can be 

supplied with a circular form of worktable if preferred 


Wm. Asquith c1920) Lia. 


HIGHWELL WORKS, Halifax, ENG. 
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MACHINE CUT GEARS. 


oe 


CHANGE WHEELS 
AND STANDS. 


All Sizes 14d.p. to 4d.p. 
Ace urately Cut ay How Crowe 
Very Low w Prices. 


Ask for List 
orus = 


all — — or + section 


MITRES AND ‘BEVELS. 


nd 24in. dia. Larger sizes to order 


PAPER & RAW HIDE PINIONS. 
SKEW AND WORM GEARS. 
CLEAN CASTINGS. Spur Gear Blanks 


patterns. Mens Wheels 
nd Castings only supplied 


nade to Customers Patterns. 
wring, Turning, Screwcutting 


Greanweod’s Standard 
Gear Cutting Co., Ltd., 


NEW —" STREET, anata. 
Telegrams : “ Gears.” 





THERMOSTATIC 
VALVES FOR 

CONTROLLING 
STEAM SUPPLY 
TO HOT WATER 
CALORIFIERS, &c 


THE HORNE 


' ENGINEERING CO. 
35, Pitt St., 
GLASGOW. 


“Handy” Punching & Shearing 
Machines for all purposes. 








DNLOwC Sw OST 
sen 2 MAD>r 


C. A. HUNTON & SONS, 


71, Southwark Street, LONDON, S.E. 1. 


Telegrams : 
CLYBURN Phone LONDON. 





il 
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COCHRAN & COo., 
ANNAN LTDe, 
ANNAN** SCOTLAND 
delephone J?2 Annan 
foe ‘Multitube Annan’ 
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BELGRAVE STswi 
Delephone- WWVictoria 
ele egrams “Multitube 


Sloane -London 


=i Tae 


HW 


fr 
iin 


4 


i i, 
fi 

















aA 





am 


| = poner | 
iM} STEAM*HOT WATER SERVICE SUPLY 
| HEATING anp LIGHTING, 


COAL + OIL+GAS & WOOD FUEL , 
--higmaammaiaai OF WASTE-HEAT 

















T ne Nos.: 
HOP 4770/1. 








Contractors to the 
ADMIRALTY and WAR OFFICE. 


Manufacturers of all kinds of 


BOLTS, NUTS and| | 


STUDS, &c., 


in IRON and STEEL. 


EDWARD MERCER, LTD., 


HOLLINS IRONWORKS, 
HOLLINWOOD, near MANCHESTER. 

















ALFRED pie LTD. 
MARINE axp GENERAL ENGINEERS, 
WROUGHT RON PI a oye nl 


Tp TER 
EMLYN WORKS, GLOUCESTER. 


J. W. JACKMAN & CO., LTD., 


Vulcan Works, MANCHESTER. 


SAND BLAST PLANT 


SPECIALISTS. 
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There is NoExcuse 
tre Nof- Buy in 





ParkinsonAC Motor 


If you are on AC. supply 
every reason for buying dic- 
tates that you should demand 
Parkinson machines. There 
is no better machine made 
than the Parkinson. One 
in every four A.C. industrial 

IN motors manufactured in this 
country is a Parkinson, and 
the price of Parkinson Motors 
is well below that of com- 
peting makers. 


You cannot buy better; you 
cannot buy cheaper. Con- 
sider Parkinson next time 


Fs, A PARKINSON= 


GUISELEY 
LEEDS 









SIMPLE—RELIABLE— THOROUGH THROUGHOUT. 
































Dro. 25, 1925 
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A NEW GP AID 
TO SHOP ECONOMY 


LITTLE GIANT 
DRILLS 


Greater Power. Less Weight. Cheaper 




















Maintenance. 

The most powerful drill for its size and weight ever produced. 
THE FOLLOWING ARE THE CHIEF POINTS OF THE NEW DESIGN: : 
1. Larger spindle with increased bearing 4. Larger intermediate gear carried in ; 
surface. extra large bearings. 


5. Crank shaft carried by three large 


2. Spindle fitted with packing gland to ball bearings. 


retain lubricant. 
6. Interior easily accessible through crank 
3. A bigger and better thrust bearing. case doors. 


THERE ISN’T ANOTHER DRILL LIKE THIS ONE— 
ITS JUST AS NEAR PERFECTION AS ANYONE CAN GET IT. 


WRITE FOR S.P. 107. 


THE CONSOLIDATED PNEUMATIC TOOL COMPANY, LTD., 


HEAD OFFICES: EGYPTIAN HOUSE, 170, PICCADILLY, W.1. 


Tel. Address “Caulking, Piccy, London.” Tel. No Gerrard 9215 
Main Works: FRASERBURGH, SCOTLAND BRANCHES EVERYWHERE 























o. q Gayton / 
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CLayTon & SnuttLeworTH, L™ Lincoun. 


Telephone: 760 (2 lines) LINCOLN. LONDON OFFICE: 47, Victoria St., S.W.1. Telegrams: “ CLAYTONS,” LINCOLN. 
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eRe ARAKI. 
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HIGH TORQUE 


SQUIRREL CAGE MOTORS 


They simplify switchgear 
and start up quickly. 

They can be made with 
two running speeds. 

They will run for months 
without attention, having 
accurately ground stators 
and rotors, ball and roller 
bearings, and brazed rotor 
bars. 

They cost no more than 
an ordinary squirrel cage 
motor. 

And the HIGH TORQUE 
is not gained at the ex- 
pense of EFFICIENCY. 
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for driving 


CENTRIFUGAL 
AND RAM PUMPS. 


TEXTILE 
MACHINERY. 


LINE SHAFTS. 
LAUNDRY PLANT. 


CONVEYORS, 
CRANES, HOISTS, 
AND ELEVATORS. 


And almost every class of 
machine hitherto driven 
by wound rotor motors. 





























ASPHALTE PLANT 


In two sizes, having guaranteed 
outputs of 5 and 10 tons of 
carpeting per hour based on a 
moisture content of 10%, 





Many special features are incor- 
porated in these machines to 
overcome common difficulties 
hitherto experienced. 


Low Power Consumption on 
account of patent mixer design, 
while the mixer deals with large 
and small materials without 
changing paddles. 


Send for full particulars at once. 





Specialists in Manufacture of 


CONCRETE MIXING & DISTRIBUTING 
PLANT. TARMACADAM PLANT. 


GLASS & CHEMICAL BATCH MIXERS. 


COMPLETE QUARRY PLANT SUPPLIED. 


STOTHERT & PITT LTD. 


TELEPHONE: 
987 & 988 BATH. 














10-ton , Electrically-driven Asphalte ‘Plant supplied to a Borough Council in New Zealand. 


MIXER C DEPT. 


BATH. 


TELEGRAMS: 
STOTHERT, 


BATH 
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MATHER & PLATT 


self-synchronising 


ROTARY 
CONVERTERS 


FOR THOROUGHLY 
RELIABLE ana SATISFAC- 
TORY OPERATION 


7 





Ask any user—e.g. 
~ S 


LIVERPOOL CORPORATION 
MANCHESTER CORPORATION 
BIRMINGHAM CORPORATION 
BELFAST CORPORATION 
CARDIFF CORPORATION 
H.M. OFFICE OF WORKS 









mm 


— 
— 
— 
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Electrical and Hydraulic Engineers 


PARK WORKS, MANCHESTER; and at 
Park House, Great Smith Street, London, S.W.1 


— 
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THE MOST ECONOMICAL 


PORTABLE STEAM ENGINES 


IN THE WORLD 


MARSHALL 





UY 








CLASS “S” 
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@ COMBUSTIBLE Z @ MECHANICAL Z 
PER B-H-P: PER HOUR “4 EFFICIENCY & 
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WITHOUT SUPERHEAT 
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HOWDEN HOT DRAUGHT SYSTEM 


WITH 


HOWDEN -LJUNGSTROM Air Pre-heating Arrangement 


(PATENTED THROUGHOUT THE WORLD) 


Experience in Fitting Air Heating to upwards of 26,000,000 I.H.P. o 
BOILER EFFICIENCY OF 90 L 


instaitations: HOWDEN-LJUNGSTROM PREHEATERS (LAND), LTD., Helen Street, Govan, a, 
ixiatiations: JAMES HOWDEN & CO., LTD., Scotland Street, Glasgow. 


Branch Offices 1 LONDON, LIVERPOOL, MANCHESTER, NEWCASTLE and CARDIFF, American Works and Offices 1 WELLSVILLE, N.Y., U.S.A, AGENCIES THROUGHOUT THE WORLD. 
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HOLI INWOOD 






































/*PALMETTO™ \ 
has a length of 


service unknown.) ERCULE 
to other rod pack: rnontal 
be REPAIRER 


ror PNEUMATIC ano 
OXY- ACET WELDING HOSE, 











H.sT DANKS (NETHERTON)? 


MAKERS OF LANCASHIRE & CORNISH BOILERS 
STEEL CHIMNEYS AND TANKS. 


Specialists in Buikding of Chit Bother & 
NETHERTON. DUDLEY. 


HSI Lie 








To Prove This 


We will send you 


The COIL CLUTCH CO., Ltd., without charge 


Phenix Works, Johnstone, Scotland. 





a se» working samples to 


COIL FRICTION CLUTCHES 2 
For all Purposes, Powers and Speeds own conditions. 
Ques ations and Designs supplied on 


©, jertion ulars of application. SIMPLY HAMMER IT! 
See Illustrated A vertisement last week & next. (NO WIRE BINDING, CLIPS, Etc ) 


Cine Encineerine Go. Lo. a Oo & O PRINCIPL 





WATER COOLERS. CONDENSING PLANTS. ee AGENTS WANTED 
VACUUM PUMPS & COMPRESSORS. W. F. JOHNSON & CO., Agents, 113, Clerkenwell Rd., LONDON, E.C. COLD 


STEAM TRAPS, &c. Charterhouse Chambers, London, E.C.1 


ms: Modernize, Manchester 


, MANCHESTER. 
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TELEPHONE : 
Royal 3310-2 
(3 lines). 


“ CO.LIMITE D 


[BRANCH OF BRITISH ROPES LIMITED] 


STEEL WIRE ROPES 


For CRANES, DERRICKS, HAULAGE, SUSPENSION-BRIDGES, CABLE-TRAMWAYS, and 


ALL ENGINEERING PURPOSES. 
BLOCKS, PULLEYS, CRAB-WINCHES, &c. &c. 
Registered Offices: 72, MARK LANE, LONDON, E.C.3. 
Works: MILLWALL, LONDON, E. 14. 


= 0 
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| fackings | 
~ Jointings &Insulations| 


The leading Railways use Bell's Packings, Jointings and 
















WELLS’ SPECIALITIES. 


WASTE OIL FILTERS 
with Patent “ Sight-Feed"’ Syphons. 


Made in a variety of Sizes. 
invaluable to all Machinery Users. 



























\ Insulations on their locomotives because they find that sees 
” i quality pays “in the long run.” It is a great mistake to ee 
buy these vital materials on any other basis than quality. ee 
It is easy, by adulteration, to increase the weight and thus OS 
make them seem cheap on a price per |b. basis. But sete 
adulterated Asbestos goods have a short and unsatisfac- see 
tory life. The best is cheapest in the end. ‘eet 
ae 
+ 
9 Be 
%.% 
ELL : 
Km 
see 
ASBESTOS : aii 


as OIL STORAGE CABINETS. 
We make Asbestos packings, jointings and insulations for every 


purpose in engineering practice. Write to us stating requirements 
and we will send samples, prices and full particulars. 


Sey ' LN 


An experienced representative will be glad 
to call upon and ado'se firms in any part 


of the Kingdom. WITH 
+ J * 
Bell’s United Asbestos Co., Ltd., 
Pioneers of the Wor'd’s Asbestos Industry. SPECIAL 
Southwark Street, LONDON, 5&.E.1 
Telegrams Asbestos” London Telephone : Hop 4640 PUMP 








== 








OIL GAS 
GENERATING 
LAMP. 


No. 13. 


SMOKELESS 
LIGHT from 
KEROSENE. 
Burns 5 Hours. 
Also supplied 


with Tripod 
Stand No. 13a. 


“ UNBREAKABLE” OIL 
LAMPS. 


No. 20 Moulders’ 


Lamp 











No. 18 Kettle Torch. 














No. 18a Trench Lamp. 


geet NEY — = No. 4 
No. 1 Oil Feeder. Hand 
‘ww Lamp. 


REACHING INACCESSIBLE 


LUBRICATING POINTS HIGH PRESSURE 
we LUBRICATING SYSTEM 


TECALEMIT | 
is being widely adopted by users of machinery 

of all kinds requiring either oil or grease lubrication. No. 5 Torch 

Tecalemit renders Grease cups obsolete, and b Lamp. 

means of pressures up to 500 Ibs. per sq. inc 

forces lubricant right iffto the places where it is REMOV 

needed in a simple, clean, and efficient manner. ABLE 


Over 500 BARREL 


























’ Manufacturers of Motor Cars, 

Lorries, Tractors, Locomotives, POUR. 
Steam Rollers and Machine Tools, For 
fit Tecalemit as Standard Factory emptying 
Equipment Casks. 












TECALEMIT, LIMITED, 
| 10, Little Portland St., London, W. 1. 







A.C, Welis & Co., Ltd. 201, Midland Read. Se 
Works: Carnarvon St., MANCHESTER 
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ANAM, us 


Manufactured under and incorporating the patents of ; 
: Messrs. ASHFORD & LEGGETT, Amritsar, India. : 


. * 
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Mok than 30 of these pumps have been 
installed in India—where, in most cases, they 
are running night and day continuously for 


long periods. Linen sem, 


Risk of costly breakdowns are avoided by the use 


{Mili IMAM LMA 





of this reliable, correctly designed and mechanically 





sound pump, which will maintain maximum output 


from any satisfactory well. 


MIRRLEES WATSON 


ENGINEERS. tEANY LIMITS te Re 


ENGINEERS, FOUNDERS. 
Head Office and Works: 45, Scotland St., Glasgow. 


London Office: Mirrlees House, 7, Grosvenor Gardens, 
§.Wul 
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ENGINES | EXTRACTS FROM 

A CONSULTING ENGINEER'S 
REPORT ON TWO 

“ MIRRLEES-DIESEL” ENCINES 
INSTALLED 1912. 








DIESEL {(ViIRK 








MADE IN STANDARD SIZES UP TO 1650 B.H.P. 


ane ase “ 


PISTONS. “Have seen, madz, 
and inspected many pistons in 
my years of experience, and can 
honestly say I have never seen 
pistons in such good order after so 
many years of service—they are 
almost perfect..... The piston 
rings are in good order, and perfect 
fitting as if made this year instead 
of so many years ago.” 


emanates OE aT Boe 


CYLINDERS. “Wear so slight 
as to be negligible.” 


GUDSEON PINS. “No signs 
of slackness, free, and in nice 
working condition.” 


BIG END BEARINGS. “ The 
big end bearings and _ crank 
pins are in very good order— 
nothing seems wanting—Lwubri- 
cation must have been good to 
sustain this condition.” 


A SS TI STS ne 















COMPRESSION. “ Compression 
. ” 
6 CYLINDER 900 B6.H.P. ‘ MIRRLEES DIESEL” OIL ENGINE (CROSSHEAD TYPE) ; is as good as when new. 
















THE OTHER PARTS OF THE 
ENGINES ARE REPORTED ON 


; MIRRLEESBICKERTON & D AY | — FAVOURABLY. 


7, GROSVENOR GARDENS, STOCKPO RT, 


LONDON, § W.1. ENGLAND, 
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The G&S 
Bearing Angle Plummer Block 















soy sear 














A Sevies of 
High Efficiency 
: Transmission : 
Unitls 

















FF Self-Aligning Ball 





HIS element provides for conditions where an ordinary Plummer 
Block cannot so well be used. 








It is usually mounted with its base placed horizontally and carrying a 
drive low down in a horizontal plane with the machinery. It is also 
adaptable for use with its base in a vertical position bolted direct to 
columns and uprights. 

\ clean cast outer casing houses an @EAF Self-Aligning Double Row 
Ball Bearing and Adapter Sleeve (with positive locking device) and 
incorporates efficient grease retaining features. 








Practice shows that this and other SEAF Transmission units will great) 
increase the efficiency and lessen the maintenance costs of lineshafting. 


&f3F Transmission Equipment includes Sclf-Aligning Bal! and Roller Bearing Plummer Blocks 
Angle Plummer Blocks, Side Plummer Blocks and Adjustable Hangers Sclf-Aligning Ball Bearing 
Rigid and Adjustable Housings. Pulley Pedestals, Wall Brackets, Girder Clips, Couplings—in 
fact, everything for the erection of highly cficient and cconomic lincshafting 


THE SKEFKO BALL BEARING COMPANY, LIMITED 


Head Offices and Factory - - - - - LUTON, England 
Bra Offices <& Shon S$: 
LONDON GLASGOW NOTTINGHAM 
59 Kingsway, W.C.2 276 St. Vincent Street 
Tele ia" eal 7528. ] clephone Central 3268 4 — ‘a aa 
BIRMINGH AM I | } DS clepi me, rotten am 
183-185 Corporation Street 115 Albion Street 
Telephone. Central 3011 I clephone Leeds 24738 CARDIFI 
BRISTOL MANCHESTER Motor House Chambers, 
73 Victoria Street 71 Bridge Street, ! Wood Street, 
Telephone, Bristol 371 lelephonc, City 6962 Iclephone, Cardiff 7162 








ON ALL YOUR TRANSMISSION 
EQUIPMENT AND BEARINGS 





LOOK FOR 








The new Series of SKF Transmission 
Equipment Price Lists gives valuable data 
and information, and shows material price 
reductions. It should be applied for under 
reference * T° 
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BEARDMORE 
LOCOMOTIVES 


CUTTING OUT 


Dismantling, Packing, Journey from Works 
to Dock, Unpacking and Reassembling. 


In the usual way a locomotive works without 
these facilities has to dismantle each engine and 
tender, pack the hundreds of smaller parts in 
specially made crates—some zinc lined—and 
protect the larger units by means of packing 
pieces. Intricate lists of parts have to be 
made out, checked, and painted on the cases. 
At the destination, the reverse process is set in operation, with 
further delays, loss of time and hanging up rolling stock, before the 
locomotives are at length earning revenue for their owners. 


Obviously, therefore, the method of shipment which the Beard- 
more Works are able to employ, as illustrated here, can effect a 
considerable saving on the final cost of locomotives built at the 
Dalmuir Works. 














Locomotive Works: Dalmuir, near Glasgow. 





London Office: 36, Victoria St., S.W. 1. 
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6 ways 


to figure on Turbine Oils 


To Engineers who think by the year instead of by the 
gallon. 


Once you introduce Gargoyle D.T.E. Oils into the 
circulating systems of your turbines you can figure 
that they will add to the economies of plant operation 
in six ways, as follows : 


1. By ensuring maximum protection of the capital 
investment in expensive turbine equipment 
a delinite pounds, shillings and pence value. 

2. By ensuring maximum output from that 

expensive equipment—a definite income that 

accumulates week by week and month by 
month. 

By providing the lowest cost of lubrication per 

one thousand kilowatt hours’ current delivered 

at the board—an easily proved economy. 


wwe 
. 


By reducing oil-sludging, which interrupts 
continuity of service; when a turbine is shut 
down, overhead expenses go on. 


+. 


5. By reducing out-of-service time for inspecting 
and repairing productive units, and the incidental 
labour and material costs. 


6. By reducing the number of service interruptions 
for oil draining, cleaning and recharging of the 
system—an appreciable economy. 


HEAD OFFICE: 
Caxton House, Westminster, S.W. 1 





How Gargoyle D.T.E. Oils bring about these 


economies. 
The secret lies in their peculiar fitness for turbine 
lubrication : 
They will separate quickly from water or impurities 
They will filter readily. 
They will carry heat away from the bearings. 
They will resist oxidation under continuous 
service. 


They will require less make-up oil in the system. 


Who uses Gargoyle D.T.E. Oils ? 


The majority of turbine-driven power stations through- 
out the country. More Gargoyle D.T.E. Oils are used 
for turbines than any other brand of turbine oil on the 
market. 

They are approved and used by many of the leading 
turbine builders. 

The Vacuum Oil Company, Ltd., stand ready to put 
at your disposal their wide knowledge of steam turbine 
operating problems and their solutions. 


A letter to our nearest Branch Office will put you in 
touch with an experienced Lubrication Engineer whose 
services are yours for the asking. 


WORKS: 


Birkenhead and Wandsworth 


D. i E. Oils 


grave for each lupe of ser MC 


Belfast Birmingham Bradford Bristol Cardiff Dublin Dundee Glasgow Hull Liverpool Manchester Newcastle-on-Tyne Shefheld 








VACUUM OIL COMPANY, [? 
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STEAM PUMPS, BELT AND ELECTRIC-DRIVEN PUMPS, PISTON PUMPS, RAM PUMPS, 


Fig. 7159,—BAILEY’S HYDRAULIC THREE-THROW PUMP 





In 2 Sizes: Will pass 5 and 10 Tons per hour. 





Fig. 6a D.—“* DAVIDSON” HIGH-PRESSURE DOUBLE RAM PUMP. ‘users. 





AND HAND PUMPS FOR WATER, ACIDS, AND ALL LIQUIDS TO ALL PRESSURES. 








160.—RAM PUMP, for Boiler Feeding, Fig. 7161.—HYDRAULIC PUMP AND 
For all pressures and capacities. Pumping Tar, Ammoniacal Liquor, &c. ACCUMULATOR. 


BAILEY’S 


marine” “DAVIDSON” 
ELECTRIC STEAM PUMPS. 


(PATENT). 


: «The Pump with the Simplest Slide-Valve.”’ 


: A Fresh Water and : 
: Sanitary Pump for : 
: Merchant Ships, : 
” Yachts, &c. $ 


: For House and Farm : 
: Supply,Breweries,Dis- : 
: tilleries, Deep Work- : 
: ings in Mines, &c. : 


nee NS Ok, 


: Working parts totally : 
>: enclosed. Very : 
: compact. 


: Passes througha hatch : 
: 2ft Gin. square. : 





? Complies with the Ad- : 
: miralty Specification. : 


. 
PORSCHE OEE H TEST EEE S EEE E SEES EES E ES 


7163.—"* MARINE” ELECTRIC PUMP. 


es 





Fig. 50 D.—** Davidson” Economical Boiler Feed Pumps 
with new Valve Motion, which works without lubrication. 





BAILEY’S “DAVIDSON” PUMPS 
= & have for over 40 years maintained . 
SSS ee a high reputation amongst their | 


— 













For High Lifts in Mines, &c. 





Manufactured by 









































ir W.H Bailey & COUP 


! 






ALBION WORKS, SALFORD, MANCHESTER. 
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‘Fhe Kuman Elemont, 


____ -| YOU PUSH THE BUTTON. 
ee AW | —— lt WE Do THE REST. | 
ie ! ey, ae pss ions “| SIMPLE, OF COURSE, BUT SO ARE | | 
> ; ALL THE REALLY BIG THINGS. 








- cata tan iy 


The BERRY system of Trans- 
former Regulation has been in 
extended usé¢ over long periods, 
and valuable information is now 
available regarding the instal- 
lation of complete systems of 
feeder regulation, and the use of 
automatic appliances for elimin- 
ating the HUMAN ELEMENT. 


BERRY TRANSFORMERS, in 
millionsof Horsepower,are givin 
satisfactory service all the worl 
over, theirdesign and manufacture 
depending on 30 years’ continu- 
ous andever widening experience. 


























THE BRITISH ELECTRIC TRANSFORMER (°E” 
HAYES -: MIDDLESEX ‘ ENGLAND 














sie MEN S-SCHUCHK ERT 
ELECTRIC PUMPS, COMPRESSORS & VENTILATORS FOR ALL PURPOSES 


] 


[ 
















THE PUMP | 

thatrequires | 

| little or no 

| attention. 

Reliable in 

Service. 

High 

| Efficiency. 
"| Low Cost 








Bic... | 
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ELECTRIC SELF-PRIMING CENTRIFUGAL PUMP 


ELECTRIC VACUUM PUMP SUITABLE FOR 
FOR ANY LIQUID. 


SUGAR FACTORIES, etc. 


Something New in Vacuum Pumps Something New in Pumps. 


and Compressors. om 
ADVANTAGES: 


ADVANTAGES: 
Seal with Water, Acid or Alcohol, etc. 


Self-Priming even if suction pipe is empty. 


. Suction Head approx. 25 feet. 
Indifferent to Dust, Steam, High 


Temperatures and Liquids. Deep Well Sets up to 100ft. Suction Head 





Little wear and tear. Little Wear and Tear even if liquid 


Competitive Prices. contains sand, etc. 


f London Stocks. Electric Motor cannot be overloaded. 
ELECTRIC FORGE BLOWER. 


SIEMENS-SCHUCKERT (GREAT BRITAIN) LTD., 109, Kingsway, W.C. 2. 


Telephone: Holborn 4836,67. Stores: 96, Southwark Street, 5.E.1. 
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{ \&\ BATTERY OF 12 HoT WATER SERVICE CALORIFIERS 


RECENTLY SUPPLIED & FITTED WITH 


Automatic Steam Control 
AND 


“* Syphonia ’ 


’ 


Steam Traps. 


Se eg : 1 2 -z 
es ae ays bm 2S 
=: 4 i uid 5 


a 


ROYLES LIMITED, === rer IRLAM, nr. Manchester. 


Telegrams: “ELYOR, IRLAM.” ABC, ENGINEERING STANDARD. Telephone No." 133 IRLAM 
LIEBERS, BENTLEYS. 
Please ask for Catalogue of Specialities for Steam Users. 


BOILER FEEDING 


























a 


DURABLE 


RELIABLE 








‘“‘MANCHESTER" DONKEY or WALL PUMP. 







DOUBLE RAM CAMERON TYPE PUMP. 


TELEGRAMS: PUMPS MANCHESTER. TELEPHONE: 2289 CENTRAL. 




























Neweastle-on-Tyne: 90, Pilgrim Street. 
Bristol: 40, Queen’s Road. 
Cardiff: 35, Park Place. 


London: 49, Queen Victoria Street, E.C. 4 
Liverpool: 69, Britannia Buildings, Fenwick Street. 
Glasgow: 129, Trongate. 







DIRECT ACTING PUMP. 
Series R.P.V. 


FRANK PEARN & Co. Ltd., MANCHESTER, S.E. 
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| GUARANTEED TO GIVE LASTING SATISFACTION 


» DOES NOT VULCANISE. 
WILL NOT BURN OR BREAK AWAY. 
WILL WITHSTAND GREAT PRESSURES. 


The latest test ““KLINGERIT” successfully withstood was: 3200lb. steam pressure, 6400Ib. hydraulic pressure. 


because 





. 





. Write for Samples and Literature to our only London Adaress: 


RICHARD KLINGER Lrtp. 


120, SOUTHWARK STREET, LONDON, S.E.1. 


Telephone—HOP 1384. Monomark—B.C.M. KLINGER. Telegrams—"* KLINGPATS, BOROH, LONDON.” 
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SCHIEDAM 
(HOLLAND) 



















. Sea-going Sucticn and Force-pump self- 
emptying Hopper Dredger ., JAVA,” fitted 
with trailing Suction Head, Hopper capa- 
city 900 cub. yards. 

2. Sea-going Twin Screw selfemptyir g Hop- 
per Bucket Dredger ..VENEZIA™ with i 
Suction and Force Pump, Hopper capacity 
650 cub. yards 

3. Sea-going Suction and Ferce-Pump Dred 
ger , SOUTH AUSTRALIA” fitted with 
our patented Cuiter-Head. (View of bow, 
showing Cutter-Head). 

4. Self-Propelling Coaling Vessel ,, HARPEN 


constructed in 1909. 


Hold Capacity: 1000 tons of Coal. 
Rate of Discharge: 250 tons per hour. 


5. 200-Ton Self-Propelling Float.ng Crane ' 
» MAMMOTH " placing a bridge of 150 tons 
iN position. 
6. The Self-Propelling, Derricking and Rev olv- 
ing Floating Crane, MAMMOTH”, under- 
going tests with a load of 200 tons, whilst 
the Jib of the Crane is in its most elevated 
Position. 


7. Canal Excavator, capeble of digging toa 
depth of 40 feet. 


A ee PRY em yn wry 






BOILERS, Land and Marine of all 


Systems and Pressures 


BRIDGES, ROOFS, and all other 
Steel Work at our Branch: 






i ic, lhl 








CHAUDRONNERIES 


A. F. SMULDERS 


Grace-Berleur, Liége, Belgium. 
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Sole agent in the United Kingdom: 


ANDERSON RODGER 
38 Victoria street — London S. W. |. 























Tel: Victoria 3887 





Cable address: Rodgerando. London 


OTHER SPECIALITIES: Passenger and Cargo Vessels,’ Tank Steamers, Steam Hoppers, Tugs, Floating Docks. 
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Full particulars of all Weir Pumps 
will be sent on application. 
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HALF SECTION 
THROUGH SUP SPRING 





Section of a ‘‘ Broadbent "’ Slipping Clutch Coupling. 
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“ Broadbent” 
SLIPPING-CLUTCH COUPLINGS 


Combined with Centrifugal Speed-governing Brake. 





’ These Couplings fully protect the motor in Two ways :— 


(1) By the plate clutch slipping at any desired overload. 


(2) By the Automatic Centrifugal Clutch acting as a brake on the motor 
in the event of it exceeding a predetermined speed, either by its own 
power or by the gravity lowering of the load. 


Indispensable for Ship Winches and Slipways. 


THOMAS BROADBENT & SONS, LIMITED, 


HUDDERSFIELD. 


The largest makers in the World of Centrifugal Clutches. 
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Crossley Installations 
the World over— 


HEREVER a power user has changed over to 
W Crossley Installations a saving on running 
and upkeep costs has been recorded—in the 
letter quoted below, for example, the saving is of such 
proportions as to afford considerable satisfaction to 
user and maker alike. Messrs. J. & W. H. Duncan, 
Millers and Merchants, Belfast, writing on May 22nd, 
1925, say :— 
“We are pleased to be able to inform you that the 
‘Crossley Cold Starting Heavy Crude Oil Engine’ 
which we installed about 10 months ago has been 
quite satisfactory. We find it very reliable and 
economicel. Taking into account the co:t of Crude 
Oil and Lubricating Oil we are effecting a saving of 
over 65%. We start the engine from dead ccld each 
morning with unfailing regularity, and it only takes 
a few moments to start. 


‘We are also highly pleased with the simple design 
and construction of the Engine, and the extreme 
teadiness of the drive.”’ 
The above saving of more than 65% is 
over Electric Motors at the present cost 
of electric current for power purposes in 
Belfast, i.e., lid. per unit. 
A striking tribute to the remarkable economy of 
Crossley Engines. 





HEAVY-OILL ENGINES from 6 to 1,009 B.H.P. 
CONVERTIBLE ENGINES to use either Oil or Gas, 
whichever may be cheaper at the time 
REFINED OIL ENGINES from 3 B.H P. upwards, 
GAS ENGINES from 4 to 5,000 B.H.P. and 
SUCTION GAS PLANTS from 6 to 600 H.P. per unit. 


OVER 100,000 ENGINES BUILT & SOLD. 





Crossley BrotHers, LIMITED. 


OPENSHAW, MANCHESTER. 
Telegrams : Gasengine, Manchester. Telephone: City 4200. 
London Office; 139-141, Queen Victoria Street, E.C. 4. 
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CROSSLEY 
HEAVY-OIL ENGINES © 
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j or RARMSKIR. Ltd.. Messrs. BARKER, DAVIES Messrs. BIRAM & CO., 
Road, & CO., Rhondda Forge, 29, Euston Road, 
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THE WHITECROSS 
COMPANY LIMITED 


a 





BRITISH made Steel is recognised as the 
highest grade produced, and, when the sub- 
sequent stages of working up into the finished 
product are carried out with British workman- 
ship, the result is 


THE FINEST ry MATERIAL 
an 
THE FINEST IN FINISHED 
MANUFACTURE. 


WHITECROSS WIRE ROPES are so 
manufactured of British made Steel, worked up 
by British Workmen and Staffs, all life-long 


specialists in producing 
THE HIGHEST GRADE 
STEEL WIRE ROPES. 


Whilst, in Special Siemens Acid Steel, Swedish 
Pig Iron is used, with British Hematite Iron, 
this combination is carried out to our analysis 
and Specification entirely in British Steel 
Works by British Labour. 

Every stage of manufacture, therefore, from 
raw materials to the finished Rope, is under 
uniform control 





ENTIRELY BRITISH. 


Standardisation in Heat Treatments, Cold 
Drawing, Chemical and Physical Tests, is 
based upon the most vigorous and exacting 
methods ever known— 


ENTIRELY BRITISH. 
Finished design is to ALL Specifications— 
BRITISH. 


THE WHITECROSS COMPANY 


LIMITED, 
WARRINGTON, England. 
(Established 1864), 


Ie) 
&-> 


Representatives 


STER. TREFOREST, GLAM KING'S CROSS, N.W.1 



























































THE ENGINEER | sé. 25, 








N Ty an - 
URS 


: ; : _— : <*> <é Lz cro saat 2 > & * 
‘ Se PS os ' oe Jie a" a : - Ai : 4 ‘ ern 
MARINE ey Lee pe ee inte ereen \o & Seo» Ne Seca se 
ENGINES See at Sie \S Bees ee BAe Soe 
LOCOMOTIVES ‘ . bia teens eieaien 5 Gide ohn, eae 
P f= 


FORO 


MACHINE 
TOOLS 


YEN 


FORGINGS 
CASTINGS 


\ aid etait 


NON 
FERROUS 
PRODUCTS 


DROP 
STAMPINGS 


HIGH SPEED 
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= A Remarkahle lool Steel 


PNEUMATIC 
TOOLS 
AW 
He IN 66, 99 
| SUPER TYR 
LIGHTING- 
SETS 


HIS new A.W. Tool Steel has been produced to handle the higher 
ROAD tensile steels now coming into use. 
MAKING It is remarkable for its high cutting speed, long life and freed 
MACHINERY — from distortion in use. 
. We illustrate one test conducted on our stand at Wembley, 1924. 
To make the test exceptionally severe, an old nickel chrome axle was 
chosen with the following result : 
WEIGHT OF CUTTIN 91 - 
yee WEIGHT OF CUTTER’ ~ < 
DISTANCE OF TRAV et at 3/32in. FEED Sin 
TIME OF TRAVEL . 624 seconds. 
The other test was conducted by one of the most important Englis! 
Railway Shops and was as follows : 





ELECTRIC 
PLANT 


CIVIL 
ENGINEERING 


CENERAL 
ENGINEERING 


Super TYR 


Oircular Cutte: 
Cutting and part/y 
finished Axle. 


NUMBER OF WHEELS TURNED _.. 600 pairs. 
’ YRES ° 42 48 tans per sq. io. 
3 JN times. 
WEIGHT OF TOOL S, NEW a per pair 4 lbs. 8 ozs 
WwW EIGHT OF TOOLS AT END OF TE ST. per pair 4 lbs. 1} ozs. 
“A.W. Super TYR” is undoubtedly the finest tool steel availa 
for machining brake hardened tyres, stainless s‘eel turbine blades 
or any of the higher tensile steels, 
We shall be pleased to quote you either for “ A.W. Super TYR 
cutters made from it. 


SIR W.G. ARMSTRONG, WHITWORTH 
& CO., LTD., 
OPENSHAW WORKS, MANCHESTER. 
London Office 
8, GREAT GEORGE SfREET, WESTMINSTER, 
Ts lepho es Code : ~eihoodg : 
Victoria 4010 (6 lines). Be ntley’s. * Zigzag, Parl, London.” 











yuc. 25, 1926 a ae THE ENGINEER 











OIL ENGINES | 


Some Installations Illustrated: 


A 250 Kw. Set in a Municipal Power Station for 
which a SECOND Ruston Vertical Oil Engine has 
now been installed. 


An Overseas Electric Light and Power Station, 
comprising Three Ruston Engines, each of 
440 BHP., direct coupled to Alternators. 


A Unit of 660 B.HP. at a Municipal Power 
Station where Ruston Cold Starting Oil Engines 
totalling 2000 B.HP., are installed. 


Two Ruston Units of 165 B.HP. at another 
Municipal Power Station. 


A Ruston Vertical Oil Engine of 250 B.HP. 
One of 6 Ruston Oil Engines, totalling over 
1000 B.HP., at a Waterworks undertaking. 


Repeat Orders speak for themselves! 


May we put you into direct communication with users 
of Ruston Engines ? 


Their Experience is our Recommendation ! 


A List of Users, Publication A4861, will be sent on 
request. 


RUSTON & HORNSBY L. LINCOLN, 


Telegrams: “ RUSTON, LINCOLN.” Telephone: LINCOLN 580. 


LONDON: IMPERIAL HOUSE, 15-17-19, Kingsway, W.C. 2. 
Telegrams: “ RUSTON, ESTRAND, LONDON.” Telephone: GERRARD 5866 


BIRMINGHAM: Chamber of Commerce Buildings, 95, New St. 


— 


at 


- 














THE ENGINEER Dec. 25, 1925 


< | 


NPECELCECOCOLEECCECCELCELT 





m7 


Upper picture: Repairing broken member of 
crane under-carriage by A-L Oxy-Acetylene 


Welding Equipment (Dissolved Acetylene). 


Lower picture : A-L Oxy-Acetylene Cutting 
Blowpipe, in use in a ship-breaking yard. 
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L OXNY-ACETYLENE EQUIPMENT 
is extensively used in big engineering 
works for repairing broken forgings 
and castings and restoring defective 
parts, whilst we are continually supply- 
ing equipment for welding sheet metal 
containers, motor car silencers and 
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innumerable other instances of struct- 
ural and manufacturing work. 
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Our experience of welding is probably 
unique We supply Oxy-Acetylene 
Kkquipment for all purposes as well 
as Electric Arc Welding Sets, and 
Klectric Resistance Welding Machines 
for spot, seam and butt welding. 
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Why not investigate the cost-reducing 
possibilities of welding == on your 
regular work: Our engineers are 
at your disposal; you may consult 
them without obligation, 
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PASSENGER & CARGO 
STEAMERS 
SHALLOW DRAFT VESSELS 
LAND & MARINE 
BOILERS 
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OUR PROTECTED TYPE 
INDUCTION MOTOR 
LONDON. MANCHESTER. GLASGOW. 2 
Tenet tst uF SF SL ASL RLS SAR RRR | 








LOCOMOTIVES, 


MANNING, WARDLE & CO., LTD. 


Bove” ENGINE WORKS, LEEDS. 


Makers of Losometive Engines for any width of gauge and various purposes. Alec makers of Internal Combustion (Petrol) Locomotives 
Materials and workmanship of the best quality. Tank Engines up te 18im. cylinders, on four or six wheels, always im stosk or in progress. 
Specifications, Photos and Prices on Application, and special designs seat om receipt of particulars of requirements. 


LONDON OFFICE: Mr. H. J. Heagerty, 34, Victoria Street, Westminster, S.W. 1. 
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2 | MORTHANPTON. 








BROTHERHOOD 
REFRIGERATING PLANT. 


PETER BROTHERHOOD, LTD., 
PETERBOROUGH. 
See our large advertisement Dec. 18th. 











MACFARLANE ENGINEERING CO. 


LTD. 
NETHERLEE ROAD, CATHCART. 


DYNAMOS & MOTORS. 


t in issues of Dec. 13th and . 





TWwitinG 


SPECIALISE IN 


ENGINEERING MODELS 
FOR ADVERTISING. 


TeLecaams — Twrne TELEPHONE - 660 








BUDENBERG CAUCE CO., L"= 


BROADHEATH, 
np. Manchester. 
Branches :—LONDON and GLASGOW. 


MAKERS OF 


| PRESSURE GAUGES, 


TACHOMETERS, COUNTERS. 
DIAL-THERMOMETERS, 
TEST-PUMPS, &c. 
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** Sentinel ” 


Patent 


Locomotive Type C.E. 


Weight in running order 
20 tons. 


Locomotives. 


For Light Work on Railways and for Light or Heavy Shunting. 


N the design of ‘ Sentinel '’ Patent Locomotives the fullest use has been 
made of advances in steam engineering, and the results are revolu- 
tionary. 
The Coal Consumption is reduced by at least 50 per cent.; actual tests in 
work showing the following results 


On Heavy Shunting, reduced from 25 cwt. tv 8&3 cwt. per day 

On Medium Shunting, reduced from 15 cwt. to 64 cwt. per day 

On Light Shunting, reduced from 6} cwt. to 3 cwt. per day 

On Light Passenger Traffic, reduced from 33 !bs. to 8 Ibs. per mile run 


Water Consumptions are reduced proportionately, with the result in some 
cases that the water tanks hold enough for two days’ work in shunting, 
or for a straight run of up to 60 miles. 


The Consumption oi Oil and Stores is greatly reduced by the fact that 
the parts run in oil baths, and oil is not wasted by dripping from the open 
motion work used in the old style locomotive 


Repair Costs, which are such a large factor in the small locomotive of 
ordinary design, are reduced to much less than 50 per cent. Apart from 
the engine and boiler, which are dealt with later, there is nothing to wear 
except the wheels and axles, and these are not only working under much: 
less arduous conditions, but renewals are simply and cheaply effected 
indeed any part, including the engine and boiler, may be overhauled in a 
few hours. . 


A saving of over 50 per cent. is made in the time required to raise steam 
in the morning, and oiling and general attention show an equal reduction. 
Che capacity to move an inch or two at a time, with certainty, saves largely 
in shunting times 


The Pulling Power or Tractive Effort of ‘Sentinel " Locomotives will 
come as a revelation to users of the old-fashioned type. This is due to the 
steady torque, reducing the tendency to slip to one-ninth that inherent 
in the usual type. The “ Sentinel ”’ leans against its load as a horse does, 
and smoothly and powerfully starts up a train 25 per cent. greater than 
that started by an ordinary locomotive of equal weight. 


Steady Running at High Speeds is inherent in the design of ‘‘ Sentinel ”’ 
Locomotives, for the small amount which the engine is out of balance is in 
the vertical plane, and being above the bearing springs it hardly affects 
the loading of the wheels on the rails. There is no tendency towards nosing, 
such as is unavoidable in the ordinary design of locomotive, and both top and 
flange wear on the rails is greatly reduced. 


The Patterns of ‘“ Sentinel’’ Locomotives so far made number three, 
and each is the subject of world-wide patent applications. 


The Eighty Horse-power (Type B.E.) has a short wheel base of 41in. The 
Engine is behind, and the Boiler before both axles. This type is made for 
gauges from 24in. to metre, and in weights of Six and Ten Tons. 


The Hundred Horse-power (Type C.E.), as illustrated above, has wheel 
bases either of 72in. or 102in., and is made for all gauges from 36in. to 
5ft. 6in., im weights of from Ten to Twenty-five Tons. It may be geared 
to suit the duties required for maximum speeds up to 40 miles an hour or 
more. For heavy shunting work Type C.E.G. the gear may be arranged 
for maximum speeds as tow as ten miles an hour, when the Tractive Effort 
is enormous. 


The Two Hundred Horse-power (Type D.E.) has a wheel base of 721n. 
or ro2in., and is made for gauges from 36in. to 5ft. 6in., in weights from 
Twenty to Thirty-five Tons. It also may be geared for any speed up to 
40 miles, or any drawbar pull required up to 84 tons (Type D.E.G.). 


Where specially light axle loads are required, two locomotives of either 
Type C.E. or D.E. may be articulated with the boilers so placed and the 
controls arranged as to be easily handled by one driver. Then the range 
extends up to ““ Four Hundred Horse-power,” asing nothing but standardised 
units. These Articulated Locomotives, unlike Types B.E., C.E., and D.E., are 
not built to stock. 


A new element has been introduced into the building of locomotives, 
as an inspection of our designs shows. Any power up to 400 horse-power 
is built from a few sizes of thoroughly well proved units, which are manu- 
factured in quantity under rigid inspection in a highly specialised plant. 
Working under our patents, which we believe cover all the practicable 
combinations under this new method, we can : 


Make Locomotives of an efficiency and durability not hitherto known, 
and sell them at strictly competitive prices. 


Use only thoroughly tested units of proved reliability. 


Keep in stock parts suitable for combining into a Locomotive for any 
gauge or for any tractive effort. 


Supply thoroughly interchangeable spare parts from stock at surprisingly 
low prices. 


This is the twelfth of a series of twelve articles appearing weekly touching 
on various phases of Railway work. A booklet comprising the series 
will be sent on request to Railway officers who are interested. 


The Sentinel Waggon Works, Limited, 


Railway Department, Iddesleigh House, Caxton Street, Westminster, London, 
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‘THis illustration shows 
a Sullivan W.K. 312 Port- 
able Compressor in operation 
at Glasgow.” Many of the largest 
contractors are finding that these 
machines constitute one of the most 
profitable investments they have 
ever made 





* 
On the job! 
HERE Sullivan Portable Compressors are used no time 
is wasted from mechanical breakdown. They are the 
most reliable machines on the market. The model shown 
here has an air capacity of 110 cubic feet, with two compressor 
cylinders. The practically vibrationless operation of Sullivan Com- 
pressors reduces wear and tear to an absolute minimum. They are 
handy in size, being the smallest and lightest of any compressor 
of equal capacity; two men can move them easily. Solid one- 
piece cast steel frames are used. 


They are gearless and unusually econo- 
mical on fuel. Send for catalogue 


No. 2577 N. 


SULLIVAN 


Machinery Company 


(Established 1850), 


Showing Sullivan Concrete Breaker, type SALISBURY HOUSE, LONDON 
D.B. 221, and Sullivan Hammer Drill 


type D.P. 321. WALL, E.C. 2. 





















ROBEY 


(Oil Engine Makers since 1891). 
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ECCENTRIC 
VALVE 
GEAR 


MAXIMUM ECONOMY 


MAXIMUM EFFICIENCY 
MINIMUM UPKEEP 


COLD START CRUDE OIL ENGINES 


HORIZONTAL AND VERTICAL. 


MADE LIKE A STEAM ENGINE RUNS LIKE A STEAM ENGINE 





Works: LINCOLN. LONDON OFFICES: 91, Queen Victoria St., E.C.4. 








Z TYPE PARAFFIN OIL ENGINE. 
14 H.P. to 20 H.P. 





OIL ENGINES" 


FOR CONCRETE MIXERS AND HOISTS. 
BRICK MAKING MACHINERY 
SAND AND GRAVEL PLANTS 
DRIVING SMALL WORKSHOPS 
DYNAMO DRIVING, ETC. 


Fairbanks, Morse & Co., Ltd., 


SUPPLIED FITTED WITH 
RADIATOR COOLING 
TANK COOLING 

OR 
HOPPER COOLING 


87, Southwark Street, London, S.E. 1. 








Dec. 25, 1925 





THE ENGINEER 43 











The above extract is from "a 
letter which is given in full 
below. It is worth reading. 


“The new Locomotive appears to be a 
splendidly designed machine and has 
probably saved the Company some £50 
by being on the spot in time to handle 
the coal, owing to the breakdown of the 
haulage. To use the steam locomotive 
would have seriously hampered the stone 
delivery to the Mill. This kerosene 
locomotive went away from the start 
without a hitch, and has been doing 
12 hours per day. Its performance so 
far is excellent. 


“The new Trucks are in service, and 
are a superior design to the old ones. 
We are able to make better time and 
reduce our loading costs by using your 
equipment.” 


Here, also, is another unsolicited 
report from a user of the Hudson 
Paraffin Tractor :— 


“The Tractor is working very satis- 
factorily indeed. It is in commission 
continuously from 6 a.m. on Monday 
mornings until 12 noon Saturdays, and 
up to now has worked in a most 
satisfactory manner.” 


It is worth YOUR while to 
investigate the merits of the 
Hadson Tractor. 


Telephone : Cables : Hi 
: OPPERS. 
Leeds 20004: ** Raletrux”’ 
LONDON OFFICE: Suffolk House, Cannon Street, E.C."4. Tel. : City 3162. 
° INDIA: Robert Hudson (India), Ltd., AFRICA: 
Telegraphic address Calcutta : P.O. Box 23. Robert H ‘ & Sons, Lid AB pain 6h 
tos ot mn oo _ 9 ohannesb : P.O. Box 5744.' Bentley and Marconi 
* Raletrux. Works: Kidderpore. } eusenee isdn: P.O. Box’!77. ’ BRICK CARS: 


EGYPT: Robert Hudson, Ltd., 
Cairo: P.O. Box 1446. 
Also at Alexandria. 






ROBERT 


“We are able to make better time and _ reduce 
our loading costs by using your equipment. 
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Specialities 




































RAILS. 














LOCOMOTIVES. 





“HUDSON 


20 h.p. Paraffin Rail 


TRACTOR. a 


Expressly designed for rough work, 
it is extremely low in first cost, 
upkeep and fuel. It is always ready 
for work, can be stopped or started CANE CARS. 
instantly and carries sufficient fuel 
for a whole day’s work—it is the 
modern method of haulage. 








HUDSON WAGONS COAL TUBS. 
are BRITISH made 


and are unsurpassed for excellence of 
design and workmanship. Constructed of 
the best materials Hudson Wagons give 
satisfaction under the severest tests. 





BOGIES. 








Durban: P.O. Box 1007 
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“j AIRCRAFT. 
a ‘SSHIPBUILDING and REPAIRS. 


Floating Docks and Cranes. Marine Engines of ail 
descriptions, including Turbines and Heavy Oil Engines. 
Michell Thrust Bearings. Water Tube Boilers. Chain 
Grate Stokers. Superheaters and complete Boiler House 
Equipment. Contraflo Condensing Plant and Specialities 
for Marine and Land Installations. Cement Machinery. 
Rubber-making Machinery. Oil Well Supplies and Equip- 
ment. Diamond Hardness Testing Machines. Engineers’ 
Small Tools, including Vickers Vanadium High Power Drills 
and Patent Adjustable Reamers. Waterproof Plywood. 
Motor Bodies of all types—mass production methods. 
Cardbox-making Machinery. Sporting Guns and Rifles. 
Porcelains for all Electrical Purposes, Etc. 
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Branch Offices: NEWCASTLE-ON-.TYNE, BIRMINGHAM, BRISTOL, CARDIFF 
LEEDS. Depots; GLASGOW, DUBLIN 
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AND RASPS 
of every description 


| ARR ACE Springs for Railway and 
Motor Car Use. Crank Axles. Straight 
Axles for Locomotives, Carriages and Wagons. 
High Tensile Steel Tyres (“Australia Brand”). 
Drop Forgings. Vanadium High Speed and 
other High Grade Tool Steels. Spiral and 
| Straight Toothed Bevel Gear Wheels. 
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Weldless Drawn Tubes in all 
qualities of Carbon and Alloy 
Steels. Band Saws Hack Saw 
wh a, > “a Blades. Surface Hardening by 


~~ 








._ Patented Process. Etc. 
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REGISTERED TRADE MARK. 














1. Annealing Furnaces 
for Files. 

2.Grinding Machines 

operating on FileBlanks 

3. File CuttingMachires]) 
for Large Files. 

4 Forging Department 
for Files. 


S ead Wice: 
yess Vickers House, 
eee asss. Broadway, 
<e } LONDON, 

' SMALL. 
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Manufacturers of 


mstti@t A} sum STEEL FORGINGS 


Marine and other Engineering Purposes. 
STEEL CASTINGS 


of every de:cription up to 30 tons. 





ECL 4 NON-CORRODIBLE STEEL 


F— Eminently suitable for Turbine 

TRADE marx Blades, and other parts of ma- 

chinery working under similar 
conditions. 


pWabbedinangs HEAT RESISTING STEEL 
Trace, ERA MARK Specially suitable for Furnace. 
seamen Components and all parts sub- 
H.R. jected to high temperatures 

This steel is also of a non-corrodible character. 


Messrs Hadfields Lid 1 0ssess the sole ;atent rights for the 
vale and manufacture of these sieels in the british Empire 


All the resources of science are utilised in the Hadfield 
Research Department in the quest for better steels and the 
solving of Custemers’ problems. 


Works area over 200 Acres, 
| Buildings cover 61 Acres. 





Workmen employed 
during the War 15,000 





' HADFIELDS ( SHEFFIFED 
L D9 


All the Wearing Parts are of Hadfield’s Patent “ERA Manganese Steel, 


HADFIELDS Ltd 
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HADFIELD’S SOLID STEEL JAW CRUSHER. 
Size: 54in. by 36in. Weight 90 TONS. 
Output: 150 to 200 Tons per hour. 


Dec. 25, 1925 


Makers of the latest types of 


STONE BREAKING and ORE 
CRUSHING MACHINERY. 


Ranging in Capacities from a few tons to 500 tons per hour. 


Sole Makers of Hadfield’s Paten: 


MANGANESE = STEEL. 
THE SUPREME MATERIAL 
for Railway and Tramway Special} 
Trackwork ; also wearing parts of 
Stone Breaking and Ore Crushing 
Machinery, etc. 


COMPLETE TRAMWAY LAY-OUTS 
WITH POINTS AND CROSSINGS. 


High Speed Tool Steels of the highest quality 


(TRADE MARK.) 


East Hecla and Hecla Works, 
SHEFFIELD, England. 
& London Office: Norfolk House, 
Laurence Pountney Hill, E.C. 4. 2. 
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AP 


Positive Valve Gear 


of superheated steam. 












boiler pressures up to 200 Ib. per square inch, 
with a total steam temperature up to 600 degrees 
Fahr. The economy of the steam consumption 
of these engines is remarkable, it being possible 
to obtain one horse-power for every 94 to 10% Ib. 


Write for Catalogue No. 723. 


Davey, Paxman & Co., Ltd. 


COLCHESTER, & Aldwych House, Aldwych, London, W.C.2. 





Engines are suitable for 

















FOWLER 
LIGHT RAILWAY LOCOMOTIVES | 


STEAM and MOTOR 


for coal, coke, wood, bagass, petrol, paraffin, alcohol, crude oil 
and all kinds of fuels. 


ALSO 
LIGHT RAILWAY WAGONS, TRUCKS and ROLLING STOCK, 
RAILS, SLEEPERS, SWITCHES, CROSSINGS, TURNTABLES, etc. 


Complete Light Railways designed and supplied. 


Expert advice given on the comparative merits of 
road and rail transport for all kinds of conditions. 


JOHN FOWLER & CO. 





100 H.P. Motor Loco. for Alcohol Fuel. 


(LEEDS), LTD., Engineers, LEEDS. 

















Sheffield. 














ISAIAH PLATT LD. 





BLAGK FACED NUTS. 


¢ TO 4° WHITWORTH. 


BRITISH EMPIRE WORKS, 
WEDNESBURY. 


















cs, 


Tipping Trucks, Sugar Cane Wagons, Turntables, 
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Printing. .—George Reveirs, Ltd., 
4/5, Greystoke-place, Fetter-lane, E.C , are PRE. 
PARED to SUBMIT ESTIMATES for all DESCRIPTIONS 
“Tux Ewvomare” has bee. printed at this 
since its 


ot P *RINTING 








PATENTS, DESIGNS, AND TRADE MARKS. 


arris& Mills, Chartered Patent 


AGENTS, M and S, H Holborn, London. 
Setabiiened’ 100s 


Tel, Ad, : “ Privilege,” London. Tel. No, : Chancery 7765. 





PATENTS, DESIGNS AND TRADE MARKS. 


J. S. Withers & Spooner, 
CHARTERED PATENT AGENTS. 
STAPLE HOUSE, 
61 & 52, CHANCERY LANE, 
LONDON, W.C. 
iegem s at -——¥ Holb, Lendon. 





PUTTYLESS SKYLIGHTS 


THE “CORONATION.” 
GALVANIZED AFTER MADE. 
FOR CORRUGATED ROOFS OF ALL KINDS. 
SEND FOR LIST. 


FREDK. BRABY & CO., Limited, 
352-364, Euston Road, London, N.W.1, 


and at Deptford, Liverpool, Bristol and Glasgow. 
QUOTING G.E-F.,B. 














THE GLASCOW RAILWAY 
ENCINEERING COMPANY ‘"° 


GOVAN, GLASGOW. 
Lendon Office:—12, VICTORIA STREET, 5S.W. 


MANUFACTURERS OF RAILWAY CARRIAGE, 
WAGON & TRAMWAY WHEELS & AXLES 
CARRIAGE AND WAGON IRONWORK, also OAST 
STEEL AXLE BOXES. 





ESTABLISHED 1861. 


HARRISON & CAMM, Ld. 


Chie: Works and Offices: ROTHERHAM. 
Manufacturers of 
WHEELS & AXLES 
with Cast or o Syereute Fors Forse Naves or Cast or 

Centres. 
Wagoi a Iron ro Brass Castings for 


gene a and other Repetition Work. 
RAILWAY WAGONS (Gn Iron, Steel or Timber). 





GLASGOW ROLLING STOCK & PLANT WURKS 


HURST, NELSON & CO., LTD., 


BUILDERS OF RAILWAY CARRIAGES, WAGONS, 
ELECTRIC CARS, and every other description of RAILWAY 
and TRAMWAY ROLLING STOCK 
Makers of Waests. Axias. Ranwar Piast Foneme SGurre 
Wona, and Inow and Basss Castries 
Registered Office and y~ Works: MOTHERWELL. 
Gordon bers, 51. Queen 


Street 
Londen Offices sa, rest Se Helen's, Bishopagate, B.C. 5 
Bee [Uustrated Adet. page 47 last week. 





P. & W. MACLELLAN, LTD. 


CLUTHA WORKS, GLASGOW 
Manufacturers of RAILWAY WAGONS and CARRIAG 
IRON and STEEL SLEEPERS bt 71 a SPIKES. 


mead WAY Mw BRIDGES and 
ROO 

CONTRACTORS foe RAILWAY PLANT sad STORMS of 
every deecriptioa. 


Chief Offices : 138, Trongate. GLASGOW. 


Registered Offices: Clutha House, 10 Princes Street, 
Weetminster yy ON 





G. R. TURNER, LTD. 


Manafacturers ef 
RAILWAY ROLLING STOCK o MINING MACHINERY 


For Home ard Abroad. 
Specialities : 

Railway Wagons of every description. Tipplers, 
Colliery Sereening Plants. Elevators & Conveyors, 
Bteel FE Headgears & and Kep Gears, | ny Steel Work, 
Hauege Cease 
Chief W orks & Office: LANGLEY MILL, - ap ROTTING RAW 
Loadom Office : Vistoria Street, & 
(Diustrated ‘Aart. manhattan page 8) 





W. G. BAGNALL, L® 


STAFFORD. 
BUILDERS OF peony hs 
Weighing fr« 3 to & for any gauge 
of Highest clas Workr ship and Materiais, 


Makers oF 


Switches, &c 


See Illustrated Advt. alternate issues, 








See Illustrated Advertisement Dec. 4th, page 76 








REFRIGERATING MACHINES 


FOR ALL PURPOSES 


LONDON OFFICE: 
10, St. Swithin’s Lane, E.C. 4. 


T dephones : 
Contrai 3540. Dartford 201. oe 











tear 
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— A SE A OLE: 
HIGH GRADE 


STEEL CASTINGS 


OF EVERY DESCRIPTION. 








Admiralty, Lloyd's, Board of Trade, Bureau 


Veritas, and other tests. 


tHomas SUMMERSON « sons, tT. 
DARLINGTON. 


SPECIALITIES. 


To pass 











Locomotive Castings. 


Railway Carriage & 
Wagon Castings. 


Axleboxes. 
Buffer Cases. 


Superheater 
Headers. 


Steam Valves. 
Electrical Work. 


EXTRUDED BARS 


ae “ DELTA” BRAND “2° 








vous, — NAVEL LABRASS 


THE DELTA METAL GO., LTD., ==" omBERwgH, LoxDoN, m1 











LEDWARD & BECKETT, LTD. 


PARLIAMENT MANSIONS, VICTORIA ST., WESTMINSTER, S.W. 1. 


(Opposite Post Office). 


Makers of FJECTOR 


CONDENSERS 


for TURBINES or RECIPROCATING ENGINES. 


AUTO. VALVES, VACUUM BREAKERS, ETC. 


Catalogues on application. 
New Telephone Number : Victoria 3415. Telegraphic Address : Preferment, Sowest, London. 














(FOR ILLUSTRATING 





SWAINS’ 
BLOCKS 


Indispensable in all 
kinds of Advertising 
and Illustration 
work for Engineers 


JOHN SWAIN & SON, LTD 
89-92, SHOE LANE, LONDON, E.C.4 
Works; High B 


And at Glespou, M ae Kt, DFrelal and Pavis = 


| (Holden eBreoke Led] 

















HOLDEN & BROOKE 


FEED 
WATER 


HEATERS 


INSTALLED 
IN 
THE 
LEADING 
POWER 


STATIONS 
OF 
THE 


WORLD 


HOLDEN & BROOKE LTD 

SIRIUS WORKS WEST GORTON 

MANCHESTER 
LONDON OFFICE 


316 ABBEY HOUSE WESTMINSTER Ow 








CAST IRON 
lin. to _ Bore, 
EVERY PURPOSE. 


THOMAS ALLAN & SONS LTD. 


BON LEA FOUNDRY, 
THORNABY-ON-TEES. 








\WAycoop-()TIS 
| [FTS 


A GEAR FOR EVERY PURPOSE. 
ALL PARTS STANDARDISED. 








54 amd 55, FETTER LANE, LONDON, E.C. 4- 


“fT have much pleasure in testifying to its efficiency 
Lorp Kevvix, 


Boyle s 


pPANER _“ AIR-PUMP” 


VENTILATOR 


FOR BUILDINGS AND SHIPS 

HAS DOUBLE THE EXTRACTING POWER OF 
EARLIER FORMS. 

OVER ONE MILLION IN USE. 
Awarded the £50 Prize with Diploma fonly prize 
offered) ax the International Ventilator Tests, London 
Highest Award, International Ventilator Tests, Paris. 
Two Gold Medals with Diploma. 

* Ite complete success in securing the required con 

rem impulse is testified to by bigh authorities. 
GovERNMENT Rerort (Blue Book). 


ROBERT BOYLE & SON, 
VENTILATING ENGINEERS, 
| HOLBORN VIADUCT, LONDON 








[ECONOMY] 


62 and 63, LIONEL STREET, BIRMINGHAM, 
And Principal Provincial Cities and Abroad. Works: London, 8.E. 


mh Robert Boyle and Son, the founders of the 
-. . of Ventilation Engineering, have raised the 
subject to the dig» ity of a science.”"—Rerort ox rh 
VENTILATION oF THE Loxpon Crstow Hover 
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Te 4 ; 
FORGE, DARLINGTON. | LIMITED. 


Telephone No.: 
2610. 





ots 


SA 
CTON™ FORCE be or 
ORs up TO 2% 











vy Fi 
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&FG.C. 
Heavy Electrical Plant 











Three 1000 K.W. G.E.C. Rotary Converters with self-synchronising starting panels 
in Southampton Dock Sub-station, 460/520 volts, 50 cycles, 750 R.P.M. 


The above illustration shows a part of the G.E.C. equipment 
supplied for the mammoth Floating Dock at Southampton, 
one of the greatest engineering achievements in this country. 


The products of the G.E.C. and its associated Factories embrace the 
entire mechanical and electrical equipment of power plant in practically 


every sphere, including TURBO-ALTERNATORS, TURBO-GEARED 
D.C. GENERATORS, TURBO-BLOWERS, TURBO-COM.- 
PRESSORS, CONVERTERS, SWITCHBOARDS, D.C. & AC. 
MOTORS, etc., etc. 








THE GENERAL ELECTRIC CO., LTD. 


Head Office: MAGNET HOUSE, KINGSWAY, LONDON, W.C.2 
WITTON WORKS, BIRMINGHAM. 
Sngpncsing Were 7 ett & Chalmers Engineering Works, Erith, Kent. 


REGS TRADE MARK. Branches throughout Great Britain and in all the principal markets of the world. UEGE TRADE MARK. 
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oO Weldless and Seamless Stamped Steel Domes a 
as supplied to the leading Railway Companies wl 
in Great Britain and abroad a 
: F 
® 
o 
: 
; 0 
CHARLES MENEIL LTD. 
* . > f=) 
s Kinning Park Hydraulic Forge, o 
3 GLASGOw. 
O} 
Telephone Glasgow, Ibrox, 820: 1. 
Telegrams “ McNeil, Glasgow.” 
o 
3 Agents for London & South East of England :— 
a Charles McNeil & Company, 199, Piccadilly, 
fa] LONDON, W. 1. | 
f=) Telephone: Regent 5138. e 
Telegrams: ‘‘ Managerial, Piccy, London.” 
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BOILERS. 
HIGH EVAPORATION 
LOW FLAME VELOCITY. 


NO CARBON DEPOSIT. 
SHORT SOFT FLAME. 
SILENT WORKING. 


NO BURNING OF TUBES. 


GIVES THE FOLLOWING 


GENERAL. 


OIL FUEL FIRING 
| 


BURNS ANY LIQUID FUEL 


BURNS COLD OIL. 


NO JET ACTION. 
LOW FIRST COST. 


REQUIRES NO FILTERS 


ADVANTAGES: 
EURNACES. 

EVEN HEARTH 

TEMPERATURE 

FULL CHAMBER OF FLAME. 

NO BURNING OR SCALING. 

LIGHT ON BRICKWORK. 

LOW FACTOR OF EXCESS AIR. 

INCREASED OUTPUT 

NO STANDBY LOSSES 





















& 
INDUSTRIAL 
WORKS 
OF EVERY 

DESCRIPTION 


A. & J. MAIN & G* L™: 


Australia House, Strand, W.C. 2. Works: Possilpark, Glasgow. 
Overseas Branches: Cape Town and Calcutta. 



















The Standard Piston Ring and Engineering Co.’ 


To make sure your RINGS are TRUE buy from 





LTD... 


Premier Works, Don Road, SHEFFIELD. 


Telephone No& 2149. Telegrams: “ Ocean,” Sheffle! 


The Original and Genuine Davey Robertson 
HAMMERED CAST IRON PISTON RINCS 


Our Hamaoiered Piston Rings are well and 
fayourably known all over the world for their 
efficiency and long wearing qualities. They 
keep the cylinders round and maintain a per- 
feot joint until worn out. The pressure on the 
cylinder wall always remains constant. 

All sizes 2in. to 72in. diam. In our special 
quality piston ring iron, giving approximately 
14 tons tensile per sq. inch. 

Quickest Possible Delivery. Lowest Possible Prices. 











WIDE RANGE OF LOAD. 


Filma Burner Applications range from a kitchen boiler to the 
largest power house unit, and from a brazing hearth to ship 
plate furnaces. 


“We handle every class of Heat Treatment.” 


Filma Oil Burners Ltd. 


4, BROAD ST. PLACE, LONDON, E.C. 2. 


























HILL & SMITH, L™ 


| 
| 
| 
| 
| 


Constructional Engineers, 


BRIERLEY HILL, STAFFS. 





Steel Framed Buildings. 
Workshops. Roof Principals. 
Bridges. Girders. Gantrys. 
Runways. Bunkers. Hoppers. 





STRUCTURALSTEELWORK 





ef every description. 
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THE CLEVELAND BRIDGE 


AND 


_ ENGINEERING CO. LTD. 
Bridge Builders and 


Constructional 


4 HO NNNEN EOE LE HRRORON NT NBR Oere: 





Engineers. 





SPECIALISTS IN DEEP FOUNDATION 


WORK. 








Victoria Falls Bridge over the Zambesi. 


LONDON OFFICE - - - 123, PALL MALL, S.W.1. 


HEAD OFFICE & WORKS - - DARLINGTON. 


TELEGRAMS :— TELEPHONE — 
CLEVELAND, DARLINGTON. Ne. 2710 DARLINGTON. 
CLEBRIDGE, LONDON. Ne. 3427 CENTRAL. 


DEM A G 


ee LU” 





Se ULL 

















DEMAG STANDARD CRANES 
driven by Steam, Petrol or Oil. 


Delivery from stock. 


Carrying capacity 2t x 9m & 6t X 4,7 m. 


COMPLETE LOADING & TRANSPORTING PLANTS 


for Sea and River Ports. 
rTM nim Cn LIL rf 


DUISBURG 


pnw FR W Ug 


FAA Le ULLAL LL LL La MLL MAM MLCT IML 
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24 70N STEAM W« 
j bie ae 
GRABBING CRANE. yp at 


Hoisting Rope 115ft. by Zin, cire 


Grab Opening Rope 


120/t. by 2.75 in, cure 


Derricking Rope 66/t. by 3.25in. e.re be a 











o CONSISTENT 
SERVICE 


3 All over the world ‘‘Allan- 








a whyte’” wire ropes are 
go known for reliable service. ie 
ist They are the outcome of et 
ree precise study of special re 
ae conditions. Every rope is i 
cone consistent. See 
ee Whenordering please nid 
/ state particulars of pe 3 
‘ the work to be per- 4 
Po formed. Quotations seh, 
. gladly given. wee 
$ 
ee 
a? =—> ~ Pan 
& ALLAN, WHYTE & COMPANY, LTD. = 3% 
sae CLYDE PATENT WIRE ROPE WORKS ae 
a RUTHERGLEN GLASGOW §#% 
wap. Telegrams : “ Ropery, Rutherilen.” Telephone: Rutherglen 520 (4 lines), aS 
ae: LONDON OFFICE; wee 


ae 6-8 Lime Street Square, E.C. 3. ae 


Telephone ; Avenue 8476. 
Cables; ** 


Telegrams : Inland, ** 
Alwhytrop, London.” 


Aliwthytrop, Fen London.” 


SE eet 1 ETE Se Pee 
Suge eey a Ren eS aes “05 is Lae ( 
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WILSON | BOILERMAKERS, LTD. 








ROPEWAYS L> 


ALDWYCH —- 
=* \ LONDON, W. 2. 
onan Telegrams : 
CONSTRUCTORS OF 
AERIAL ROPEWAYS 
3291 ON THE “ROE” SYSTEMS. 

























Werf GUSTO, Firma A. F. Smulders, 


SCHIEDAM, HOLLAND. 
SPECIALITIES— 

DREDGING PLANT, FLOATING CRANES 

AND COALING VESSELS. 


See our page Advt. in future issues. 


SPRINGS 


OF EVERY DESCRIPTION. 


HILL & JACKSON, Black Lake, 
WEST BROMWICH. 
Telephone: 462. 








Telegrams: FLEXIBLE 











H. W. KEARNS & CO., L?- 


BROADHEATH, MANCHESTER. 
MACHINE TOOLS FOR ENGINEERS. 
Tel. No. 221, Altrincham. 

See our !/lustrated Advertisement in issue of Dec. 11th. 








BROOKES (OLDBURY) LTD. 
ENGINEERS and IRONFOUNDERS, 
Near BIRMINGHAM. 
Manufacturers of Brickmaking Machinery, 
Tube Making Plant, Presses, 

Drop Stamps, etc. 
Transmission Gear. 
GENERAL CASTINGS IN IRON & SEMI-STEEL. 











JOHUMN OA HKREY & Sons, 


MANUFACTURERS. 


GENUINE EMERY. 


EMERY CLOTH. 


GLASS PAPER, BLACK LEAD. 
EMERY AND CORUNDUM Discs 


Of Cloth & Paper, for all Disc Grinding & Polishing Machines 


FLINT AND GARNET PAPER. 


N.B.—All Papers and Cloths are supplied in Rolls, 
Bands, Discs, Strips, and Sheets of almost any 
size and shape, to suit the special requirements 
of buyers. Prices quoted on receipt of particulars. 


WELLINGTON WORKS, WESTMINSTER BRIDGE ROAD, LONDON, 5S.E.1. 





LIMITED, 


TAPE 





EMERY 
CORUNDUM 
GARNET & 
FLINT 












EMERY WHEELS 











Heap 's 
Patent Screwing Machines 
with Tangential Dies 





are the last word in Screwing Machines. 
from beginning to end as high class Machine Tools and embody 
features not found in any other make of Screwing Machine. 


The Die Head is of entirely new design and Patents have 
been applied for. 


The Tangential Dies are thread milled and hardened. When 
dull they can be simply re-ground and are then equal to new. 
They never require re-hobbing. 


Responsible representatives of firms interested are invited to 
visit our Works to inspect the Machines in construction and 
completed, and test them in actual use. 


JOSHUA HEAP & Co., LTD. 


ASHTON-UNDER-LYNE, ENGLAND. 








They are designed 






























CROWN COVERINGS 


FOR 


BOILERS, PIPES, 


ETC. 
ESTABLISHED 1869. 


SUTCLIFFE B= « BRYCE 


LIMITED. 
Lendon Works: Dogewed Office : iff Works 
Telluric Works, ATLAS WORKS, a ~~ 
New Wanstead, sMYDE. 2. 


E. 11. 
Birmingham, Bombay, Glasgow, Newcastle, Sheffield. 


Hydraulik G.m.b.H. Duisburg. 


Hydraulic presses and apparatus. 


Water-power plant for all branches 
of industry. 





Repre entatives: 
Aabacas Engineering Co.. Ltd., 
Canning Place, Liverpool. 








LIVERPOOL REFRIGERATION 
co., LTD., 


LIVERPOOL, ENGLAND. 








Bee last and next week's number. 


1 >.6 oy (om 
Use it instead of Rubber 
Acid Alkah eee perebareltc of 


Dexine Lte 























Abbey Lane Stratford London f15 


RICHARDSONS—BEARDMORE—TOSI 


DIESEL ENGINES. 

















ci hee 


RICHARDSONS, 





MIDDLESBORO, 


L 


WESTGARTH & CoO., LTD., 
HARTLEPOOL, 





). be bidiéi 
O a 
(ane 





SUNDERLAND. 
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For Super Heat and High Pressure Steam. 


The Cross Expansion imparted by the Diagonal 
layers of Asbestos and Metal eliminates friction 
on the rod, which is kept steam-tight. 





THE BELDAM PACKING & RUBBER C°- L™. 


Head Office: 29, Gracechurch Street, London, E.C. 3. 
Telephone: Royal 5161 (3 lines). Telegrams: ‘* Veepilot, Phone.”’ 

















[ SLL AAA TTT TTT TTT 


REINFORCED CONCRETE 


Bridges, Wharves, Jetties, Reservoirs, 
Warehouses, Factory Buildings, etc. 












PRELIMINARY DESIGNS AND ESTIMATES SUPPLIED 
WITHOUT CHARGE OR OBLIGATION. 





| 
i 






































LL CONY ASQ CCOCALLED AHA THTTTTTTT UAHA 


FAVAUUANLUO NTA TAHA 


Jill 


omidnitt-S-f£ 5-5-5 §, 
DESIGNED AND CONSTRUCTED FOR THE ROYAL DANISH STATE RAILWAYS. 

















Established 1904. Contractors to Admiralty and Colonial Governments. 


Offices: 72-74, Victoria Street, Westminster, S.W. 1. 


Tel. 3565-3566 VIC. 
Branches at: PARIS, COPENHAGEN, STOCKHOLM, CHRISTIANIA, BUENOS AIRES, 
PETROGRAD, RIO DE JANEIRO, MELBOURNE, ETC. 


PPI UIT UAT 


lll 


_— MU 

















Easton & Anderson 


Pumping “y 
Machinery 


for Sewage and Water Works. 
11, Tothill Street, LONDON, 8.W. 
Works: READING. 








GLOBE AND GATE 
VALVES. 


IN CAST IRON & GUNMETAL FOR 
ALL PURPOSES & PRESSURES. 


All Sizes and Types in Stock, 
} to Gin. 
LOWEST PRICES. 
QUICKEST DELIVERY. 


BRITISH STEAM SPECIALTIES 


Wharf Street, LEICESTER. Ltd. 


. FOR 
ALL 
TRADES 


SAND OR DIE. ANY SIZE 


ROBERT . W. COAN, 
219, Goswell-road pane E.c 1. 





























Enq tiries invited, Maker of Dumber plates 
TEMPERATURE REGULATORS. 
PRESSURE REGULATORS 


EXPANSION STEAM TRAPS. 
THE STEAM FITTINGS CO., LTD., WEST DRAYTON. 
Displayed advertisement see Nov 15, 
































CONSTABLE & COMPANY LTD., 


Publishers of 


“THE ENGINEER LIBRARY.” 


PAPER-MAKING AND ITS MACHINERY. 
By T. W. CHALMERS, B.Sc., A.M.1, Mech. E. 
Imperial 8v« Tilustrated 26/- net. 


Natcas —“ We are glad to recommend it to those 
associated with the paper industry.’ 


ELECTRIC WELDING AND WELDING 
APPLIANCES. 
By H CARPMAEL, A.M. Inst. C.F, A.LB E. 
Imperial 8vo, Illustrated, 18/- net, 
Tecuwicat Rev “A st valuable and broad 
urvey of an indust rial fie’ id i whic ch there are 
os sonaibilities < of great develops 
A NEW VOLUME. 
DEVELOPMENTS IN POWER STATION 
DESIGN. 
By E. AUSTIN, 
Imp. 8vo. Illustrated. 3is. 6d. 


THE PRODUCTION AND TREATMENT 
OF VEGETABLE OILS. 


By T. W. CHALMERS, BSc, A.M.I Mech. E. 


Imperial 8vo Folding Pilates and Illus rations, 21 - net. 
Tus Roesses Mece “A valuable contribution 
to war owledge of ro subject — the engineer's 
™ a 4 fs view,’ 
“A lid piece « f work of much use to 
the aoe J able ofl indu stries * 


THE GYROSCOPIC COMPASS. 
By T W CHaLMERS, B.Sc. A M.I. Mech F, 
Demy 8vo, Illustrated, ll net, 


|| WHAT INDUSTRY OWES TO CHEMICAL 


SCIENCE. 
By RICHARD B PILCHER and FRANK BUTLER 
JUNES, BA With an introduction by SIR GEORGE 
BEILBY, LL.D, FRS Crown Bvo. 4, net 


CONSTABLE ®& CO., LTD., 
10-12, ORANGE STREET WC.2 
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BOBY 


WATER SOFTENERS 
HEATERS 
FILTERS 


WILLIAM BOBY & CO., 


64, Brook Street, Grosvenor Square, 
London, W. 1. 








BRICK MACHINERY 
BENNETT & SAYER 


Engineers, tronfounders and General 
Millwrights, 








DERBY. 












RERTRAMS IMITED 


SCIENNES OIN 





MACHINERY 


THE 


ANDERSTON FOUNDRY 


100, CHEAPSIDE STREET, GLASGOW, 


And at MIDDLESBORO’ 





Makers of 
STATIONARY STEAM ENGINES, 
DRY VACUUM PUMPS, 
AIR COMPRESSORS, 
WIRE WEAVING MACHINERY, 
TEXTILE MACHINERY, and 
GENERAL ENGINEERS. 

Telegraphic Address : “ Afco. Glasgow.” 





A777 
BRIQUETTE 





a) \UACHINER 


= 





CHARMOUTH St LEEDS. 











CIRCULATING - WATER 
SCREENS (Patent) 


Pumps and Air Compressors. 


F. W. BRACKETT & CO., L"™: 


Engineers, COLCHESTER. 











BRITISH ROPEWAY 
ENGINEERING Co., Ltd., 


14-18, HOLBORN, E.C. 1. 

ter{ jf) Tele. : 5568 HOLBORN. 

ae Telegrams; BOXHAULING 
SMITH-LONDON 

SEE ILLUSTRATED ADVT. LAST & NEXT WEEK 


WNL. AURA? 

















STRUCTURAL 





POSSILPARK , GLASGOW. 


See Illustrated Advertisement last and 
next week 





Heating and Ventilating 


DUST EXHAUSTING, DRYING, &c., 
EXPERTS. KEEN PRICES. 


W. E. BROWNING & CO., 


Cowley Works, Leytonstone, E. 


Ritenvetttlas 
MACHINERY 


RITCHIE-ATLAS ENGINEERING CO: 
ATLAS WORKS * TEMPLE = GLASGOW. 








AUTOMATIC REGULATORS 


FOR 


ALL 
PURPOSES 
See next week for displayed Advt 
BRITISH ARCA REGULATORS LTD. 
WINDSOR HOUSE, VICTORIA STREET, S.W.I. 








Corrosion Plus 


Vibration. 


centage of your maintenance costs. Add vibration 


CC centage of» in itself is the cause of a big per- 


—such as is found on bridges carrying heavy traffic, 
erections carrying machinery, cranes, pit-head gear, etc. 
then corrosion becomes a positive danger. Corrosion 


means weakness—vibration 


Use ‘“Bitumastic™’ and you 
climinate corrosion. ‘* Bitu 
mastic ’’ keys right into th 


metal and stays there—it ex 
pands and contracts with the 
metal under varying tempera- 
tures Not like lead or oxide 
paints. These are brittle, and 
will crack, blister and flake off, 
leaving parts of the surfacx 
exposed to the atmosphere— 
and consequently open to cor- 
rosive activity. ‘‘ Bitumastic 
is cheaper than ordinary 


acts on the weakest spot. 


paints, too. Covers a greatet 
area, yet Is more efhcient 
reduces labour costs becaus 
it spreads easily and quickly, 
and can be applied by unskilled 
men. And when once applied 
it lasts, making periodical 
repainting a _ less’ frequent 
necessity ‘* Bitumastic is 
the outcome of 70 years’ study 
of the corrosion problem—th« 
result of continual research and 
experimenting 


Our illustrated booklet gives full particulars 
of ** Bitumastic”’ specialities we shall he gla ! 
to send you a copy post free 


WAILES DOVE BITUMASTIC Ltd. (Dept. P2) 
5. St. Nicholas’ Buildings, Newcastle - on - Tyne 


Branches at 


LONDON - LEEDS - LIVERPOOL - 
MANCHESTER - 


CARDIFF - HULL -- 


7 ‘¢é 


LOWESTOFT - BIRMINGHAM - GLASGOW 
SHEFFIELD DUBLIN - BELFAS! 
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ELMMERS 
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NGHAM.- BATTERY & METAL (€ 


SELLY Oak, BIRMINGHAM 


SEAMLE ED 


BRASS AND COPPER 





= 


Lon 








RODS, SHEETS, WIRE &c. Sa¢%2 we 


LOCO TUBES, CONDENSER TUBES, PLATES, FERRULES, &c 





K 
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= LIGHTNING CRUSHER 


walled for reducing Hard Materials such as Shingle, Gravel, Flint, Silica, Magnesite, Limestone, Freestone for Building Sand, etc. 
‘Grams: “Amensindor. London” THE PATENT LIGHTNING | CRUSHER Co. Ltd.. 14a, Rosebery Avenue, London, E.C. ‘Press: Ciarkenwau cas 


CKETT & SONS, Ltd., Bristol 


Telegrams—PECKETI, BRISTOL. 


TANK 
seecslty LOCOMOTIVES 


"|! ef all Descriptions, and any Size or Gauge. 


FULL ‘PARTICULARS ON APPLICATION. 
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POTS 


HEAT TREATMENT 


AND 


METAL MELTING. 
THOMPSON BROS. (Bilston) Ltd., 


Welding Department, 


BRADLEY, near BILSTON. 























See Illustrated Advertisement last week and next 











Thomas Smith & Sons (Rodley), Ltd., nr. Leeds. 








TUBES LTD., BIRMINGHAM. 
Teleg. : Cylinders, B’ham. 
Weldless Steel Tubes for 
WATER TUBE BOILERS. 
Superheaters, Shafting, 
Hydraulie Work, Boring Rods. 
See ID d Advert. alt weeks. 


CONDENSER PLATES é TUBES 











above are typical of the best British practice in the 
design of Steam Turbine Installations. 





Tate four 45,000 sq. ft. surface condensers illustrated 





Superior 
Castings ! 





The tubes and tube plates for condensers similar to the above 
are regularly supplied by British Copper Manufacturers 
Limited, whose long-standing connection with the leading 
makers of Steam Turbine Condensing Plant guarantees 


constant contact with the most progressive practice. na 
HENRY WALLWORK & CO.,Ltd... MANCHESTER 





We are specialists in the manufacture of condenser plates and 
tubes for both Land and Marine installations, and our 170 
years experience in the non-ferrous metal industry has always 
been accompanied by a near and practical interest in the 








SUPERHEATERS ‘2: @dicas*® 
T. SUGDEN, LTD., 
180, Fleet Street, London, E.C. 4. 
See Advt.—*‘* Engineer ’’— Dec. 18. 


technical side of this class of product. 


In particular, our highly developed research department 
co-operates closely with our customers in ascertaining the 














most suitable material for their varied requirements. 
THE MOTHERWELL BRIDGE & 
ENGINEERING CO., LTD. 
ENGINEERS & CONTRACTORS 
| saiposs, ROOFS, PIERS, TANKS, DOCK GATES. 


ydraulic Pressed Flooring, etc. 


any of our branch offices or agencies. | Tage: MOTHERWELL, N. , ee 


B RI T I S Hi C O Pp p E R Briendon Office - 82, Victoria Street, 8.W | 


Telegrams Mobricolim ” Sowest. tether 4183 Victoria 

MAN UFACTURERS+LIMITED 

4.LONDON WALL BLD®: LONDON:-EC:2 

Telegrams Briticop Ave london—Telephone London Wall 985/ 
Works- SWANSEA «BIRMINGHAM 


We shall be happy to give immediate and careful attention to 
all enquiries, which mi Ly be sent to our London office or to 












e 


DAYS OF TIOHT BELTS 
ARE OVER. 





_— 
enables belts to run slack on all loads without slip 


THOMAS & BISHOP, Ltd., 37, Tabernacle St., E.C. 2 


ROBERT STEPHENSON & CO. L= 


Locomotive Builders, DARLINGTON 
London Office 25, Vicroria STREET, WESTMINSTERE 


LOCOMOTIVE and Services. 


, AK 
apacewamemim mses eo 
! Y | Na t-Tel.—2700 Darlingto 650 Vietoria 
= a il 4 Codes: AB C, 5th Edition. Engineering Standards, 
E.P.S. 20 


Engineer ng Telegraph 





VIVIAN @ SONS WILLIAMS FOSTER @ Co. and g sy E, GRICE 
LIMITED PASCOE GRENFELL © SONS Ltd. SON, Ltd. 
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WESTON CONCRETE ENG. CO. Ltd., 


56, VICTORIA STREET, S.W. 1. | 



















~— MANUFACTURERS — 
REINFORCEMENT iB 
FOR ALL TYPES OF ZnB 
CONCRETE STRUCTURES 


Double-Layer “ TRESTLE” | 
Singic~ Layer “ a 


R forcement for Conerete R 
Foundations, wicezs, Retaining Walis 












PROMPT DELIVERY FROM STOCK 











sporty woductive capacit 

CONSTRUCTIONAL ng convenience p - 
ENGINEERS. ieee Qe ahove all other makes. 

FRANCIS MORTON & CO., LD., 





























GARSTON, LIVERPOOL. FOUR TYPES. 

MECHANS LIMITED, Single Table Turret Head. 

SCOTSTOUN bh, GLASGOW. Sin : HS ised Turret and 
LONDON OFFICE : e Heads 







16, Princes Strest. Westminster, S.W. 1. 





Single Table 2 Tool Bars. 
Duplex Table Turret 


Heads. 

















As regards profit-earning ability and 
all the features that count for efficient 
operation, we doubt if any other make 














even approaches our new range of 
boring and turning mills. 








See illustrated advertisement Dec. 18. 















Certainly these machines have no 








GRAIN, CHILL & STEEL ROLLS superior on work within their respective 
HEAVY CASTINGS } saotpads ly. } capacities, and you can instal them 

Cast Steel Loco. Wheel Centres a Speciality. with full confidence that here, at least, 
R. B. TENNENT, Umiteo, ‘British’ means ‘‘the best.” 






COATBRIDCE, N.B. Long experience has enabled us to 


produce these remarkable machines; 
that, and a policy of specialisation 




























GLOVER'S PATENT which includes up-to-date manufacturing 

SAW SHARPENER S methods, plus high-grade workmanship. 
Most Efficient. 

Supplied to H.M. Govt. and Hundreds of Leading features include: Single 

Leading Firms at Home and Abroad. Pulley Drive through Change Speed 

M. GLOVER & CO... 400! ,s LEEDS Gear Boxes, Rapid Power Traverse to 


the slides in all directions, Patented 




















Feed Control, Patented Automatic Trip 


BORING AND DRILLING PLANTS | Satie, Deets talenels te Guiee 


(ROCK AND EARTH). sating Springs, Centralised Control, and 
















Any Depth. Any Strata, Ce “ 
PLANTS in use from 2in. to 9ft. din. DIAMETER Patented Reversing Motion to left-hand 
A. © POTTER & CO., table of Duplex Machines. 
ENGINEERS. 
GRANTHAM. | We make diffe rer ? sizes to swing fren 
Tel. : 251 Grantham Teleg.: “ Pumps,” Grantham 18in. to 6O0in. dia., and will gladly 









prepare production “figures on any tof 
your regular work. Pleuse write us fully 
ard send blue prin 3 if possible. 





















CRANES 


OF ALL TYPES. 


youn cueves co. | | WEBSTER & BENNETT, Ltd., 


Northey Road Works, Foleshill, Coventry. 


CRANES FOREIGN AGENTS: France, Spain, Portugal & Switzerland.—Société Anonyme Alfred Herbert, Paris, Lyons. Germany, Austria 
De k& Ov b d T c Etc.—F. G. Kretschmer & Co., —— a. M. c igium.— Société nannees Be Alfred Herbert, Brussels. Italy.—Societa Anonima Italiana 
rric erhea ravelling ranes Alfred Herbert, Milan. Holland. andre ¢- linderman, Amsterdam iweden.— Wilh. Sonesson & Co., Malmo Norway & Denmark. 

; : Wilh. Sonesson & Co., Copenhagen. South Africa.—D. Drury & Co., Ltd, Johannesburg, Durban and Capetown. China and Japan. 
Werked by Hand, Power and Blostric. Alfred Herbert, Ltd., Osaka. India.—Alfred Herbert (India), Ltd., Calcutta and Bombay. Australia.—Gilbert Lodge & Co.. Je and 
JOHN SMITH (Keighley), LTD. Melbourne. New Zealand.—Blair Reed & Co., Ltd., Wellington. South America.—Alfred Herbert, Ltd., Buenos Ayres. 
See last week's advertisement, page 38. 
































ESTABLISHED 1860. 


HUDSWELL, CLARKE & CO., 


RAILWAY FOUNDRY, LEEDS. cen 


LOCOMOTIVE 
ENGINES 


FOR MAIN OR BRANCH RAILWAYS, 


Docks, Contractors, Steelworks, Collieries, &c. 


All Sjzes and to suit any Gauge of Railway. 


Prices, Photographs and full specifications on application. 





Telegrams—Loco, Leeds. Telephone—Natioaal 20993. 
Codes—Al, Lieber's, ABC (4th and 5th Editions), 
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NOTICE 


NEW ALLDAYS & ONIONS, L> 


HAVING PURCHASED THE GOODWILL OF 


THWAITES BROS., 


OF BRADFORD, 


ARE NOW CONTINUING THE MANUFACTURE OF THE THWAITES 
PRODUCTIONS AT THEIR BIRMINGHAM WORKS. 




















CUPOLAS, ROOTS BLOWERS, FANS, STEAM AND 
PNEUMATIC HAMMERS, FURNACES, FOUNDRY 
AND SMITHY PLANTS, ETC. 











ADDRESS ALL ENQUIRIES TO— NEW ALLDAYS & ONIONS, LTD., 


GREAT WESTERN WORKS, 
BIRMINGHAM. 





























BERGMANN 


DEPARTMENT FOR WELDING MOTOR GENERATORS 


Output 
of Motor Generator illustrated 


200 amps., 30 volts at 2400 r.p.m. 


Short Deliveries! 


For full particulars and prices apply to: 


THE BERGMANN ELECTRIC COMPANY, LTD., 


Electrical Engineers and Manufacturers, 


82, Victoria Street, London, S.W.1. 


Telegrams and Cables Telephone : 
* Fulgura, London.” Franklin 6300 
OR SEND YOUR ENQUIRIES TO: 


BERCMANN-ELEKTRICITAETS-WERKE, A.-C., BERLIN N 65. 
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Paten* Electric Screwing Capstan under Test 


WORKS: 

Crown Bridge Works, West Bromwich, 
Neptune Works, Newport, Mon. 
ALSO AT 
Bombay and Calcutta. 





—_ —_ 












(WUUUUNNNAQQQ0Q00000000040040Q000000FOOUUOUOOONOEOOOOOUAUOOOOOOOEOOOOOUUAYOOONOREOEOUUUOUOOOOONOOCOPEOOUUOUOYONARQObOOOOUOONGHOQAOOOEEUUUUOOOOOOOOREU UO AOAOOOORE UATE 













Steelwork in Riverside Berths for the Calcutta Port Commissioners. Solid Stee! Screw 
Piles throughout —total floor area_in Sheds, 256,000 sq. ft 





HESE illustrations are representative examples of the 
various classes of STRUCTURAL STEELWORK, &c., 
carried out by BRAITHWAITE & Co. (Engineers), Ltd. 


Schemes pay and Contracts undertaken for the manu- 
facture of BRIDGES, STRUCTURAL STEELWORK, &c., 
and for erection at home and abroad. 


ATENT PRESSED STEEL TANKS built up with 
standard plates 4ft. square for the storage of Water, Fuel 
Oil, and other liquids. 






















Any size tank supplied in multiples of 4ft. and up to 16ft. deep 










Delivery from stock. 





Telephone— Telegrams— 
Vietoria 8573 STRUCTURAL ENGINEERS Bromkirk, Sowest 
(3 lines). Loadoa 


Head Office: BROADWAY BUILDINGS, WESTMINSTER, S.W. 1. 
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2 Paper making machinery 
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FOLLERTON 
HODGART, & 
“. BARCLAY, LR ix 


Tel Westere Unica 


et. 22 PAISLEY: 


ESTD. 1838. 


Winding Engines 












Air Compressors 











GEARED ELECTRIC WINDER, VERTICAL CONDENSING STEAM-DRIVEN AIR 
made for COMPRESSOR, 
Fife Coal Co., Ltd., Leven, Fifeshire. made for 
One Double Crtadne C Conical Drow m 12h. to 18ft. diameter The a Merthyr rr ted Collieries, Ltd. 
load, including rope, 50, . Hoisting Speed, Capacity, cubic feet te SOlbe. per square inch per 
per minute. Leagth of wind, 1800ft. vertical. mioete, 


Full particulars on application. 


illertoo> 
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SPECIALISTS IN THE DESIGN & CONSTRUCTION OF CRANES OF ALL TYPES & 
TRAVERSERS, TURNTABLES, CAPSTANS, ETC. 


CRAVEN BROTHERS waronesten LTD., 


_conaven-meooisx” Vaunxhall Works, JER JES DW Disses, Stockport. No. en” 


Contractors to the War Office, Admiralty, Colonial and indian Governments Established 1853, 





SIZES 








CAPACITY.—Lifting, slewing, travelling : 3-tons at 22ft. radius. 
Shunting.—100-tons of wagons on the level at 250ft. per min. 


Travelling speed of crane light: 500ft. per min. 





Crane will take curves of 100ft. radius smoothly. 


Always ready for action—no fuel expense unless in actual use. 













When required to enter workshops, etc., the freedom from 
smoke and fumes is a great advantage. 








PETROL-ELECTRIC RAILWAY YARD SHUNTING CRANE WITH BASCULE JIB. 





UPWARDS OF 3000 CRANES OF ALL 
SUPPLIED. 


1 TO 250 TONS CAPACITY. 


New Catalogues will shortly be issued. Copies 
prospective buyers, on application. 





5 TONS 3-MOTOR GOLIATH CRANE 100° 0 SPAN. 











TYPES 


sent to 


















































i Founded in 1843. 5,000 Workers woney 








i THE GREATEST CONTINENTAL CONCERN FOR THE 
_ Requirements of Gas Plants and Gas Works. 


OOACTTOTFRATST FTA TAUPE HFOAHUONE Pn TAEEROPONLUHOPNOTRNOPDALUOOOEOONOPDNGTOVOOOEO THON HONE sv O NE AETOUAROOUOEHOEO ALOU AVOeUERE HOOT HEPULEAOM ESATA EOE TAOA SAE UHH AGA AU env Aveta 


Reconstruction of Works and Additional Buildings for Gas Works. 
HI Gasometers and Structures for Coal Gas, Water Gas, Oil Gas. 
Hi Arrangements for the Conveyance of Gas. Gas Vans. 


Hi GENERATORS. 


il | Plants for Water Gas. Ammonia Plants. Water Gas Welding. 
il Patent Boiler Furnaces. Petrol Plants. . Autogenous Welding. 
] Compressors. Regulators. Foundry Products. 


VACUUM DRYING APPARATUS. 
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~ CROMPTON 


AUTO -SYNCHRONOUS MOTOR -GENERATORS 


REPRESENT 


THE BEST PROPOSITION FOR CONVERTING 
POLYPHASE A.C. TO LOW TENSION D.C., 
AND FOR POWER FACTOR CORRECTION. 


DISTINCTIVE FEATURES: 


Simplicity of Control. 











Automatic Synchronising. 
High Efficiency. 

Large Overload Capacity. 
Ample Clearances. 
Robust Design. 





OUR AUTO-SYNCHRONOUS MOTORS ARE DRIVING 
EVERY Case OF INDUSTRIAL MACHINE. 





1500 k. W., 3-phase Auto-Synchronou yp — = ae erator Sets. eh s, 30 Cycles, 500 r.p.m., at 
ion. (2 Sets Su plied) 





CROMPTON & CO., LTD., 
_ CHELMSFORD, ENGLAND. _ 














HEAD, WRIGHTSON « COMPANY LIMITED. 


ENGINEERS AND IRON FOUNDERS. 


OIL STORAGE TANKS 


STRUCTURAL WORK or EVERY DESCRIPTION. 
BRIDGE CYLINDERS, TUNNEL SEGMENTS, &c. 


STEEL, IRON AND BRASS CASTINGS. 














OUTPUT of FOUNDRIES - - =.% : - . : - - 100,000 TONS PER YEAR 





TEESDALE IRON WORKS, soa STOCKTON FORCE WORKS, 
THORNABY-ON-TEES. svqnayeneusien: —_ ECCLESCLIFFE FOUNDRY, 





_ STOCKTON-ON-TEES. 
I 
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Tallis 
aad Leather Belting 





“A Scotch Hide 
1s the @orld’s best!” 








98. Stretchless, 


MS -#Plhexible and 


—~} Straight Running 
| which are the essentials 


in a Driving Belt. 














JOHN TULLIS“SON.LID. |g 


. LEATHER BELTING SPECIALISTS. 


SEANN'S WORKS, GLASGOW. 4, 

















































THE acai WORD 


CRANKSHAFT LATHES. 





SIMULTANEOUSLY . = CRANKSHAFT 
DRIVE 
4 i % ee PRODUCTION 
THREE POINTS ae COSTS 
— | REDUCED 
EITHER _— by 
2 or 4 : 50; 
TOOL BOXES. 








SCHIESS—DEF RIES ? DUSSELDORF, Post Box 89. 


FACTORY REPRESENTATIVE: H. LIPPMAN, Leadenhall House, Leadenhall Street, London, E.C. 3. 
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Electric 


CRANES 
CAPSTANS 
DYNAMOS 


MOTORS 


Of Highest Quality 


AND 





~ a | For ALL Purposes. 


ROYCE LIMITED, 


Traffo rd Park, Mancheste r. Telephones |:-€90, 691, 602 Trafford Park 

















“KINGSTON” GRAB DREDGER * "22s" 


A cheap, simple and efficient dredger or excavator for all purposes. Made in various sizes. London: 28, Victoria Street, S.W. 1. 














SUGAR MACHINERY 


MANLOVE, ALLIOTT 


aes & «CO. LTD. 


Engineers, NOTTINGHAM. 


London Office : 


41 & 42, Parliament St., Westminster, 
S.W. 1. 
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QUICK 


entinel ‘ CLOSING 


“GARDNERS’ PATENT No. 191599.” 








INDISPENSABLE FOR 
MAIN CONTROL OF OIL FUEL 
ON PASSENGER STEAMERS, 


OIL TANK STEAMERS, 


STORAGE TANKS 
FOR PETROL, BENZINE, &c. 


AS APPROVED BY B.O.T., LLOYDS, &c. 


Prices and Particulars on Application. 











AIR COMPRESSORS made at Sentinel Works, Glasgow. 





















ALLEY & MacLELLAN, LIMITED, 


oie Wee SENTINEL VALVE WORKS, WORCESTER. 


Telephone: 
Worcester 15. 

































MODERN AND EFFICIENT HANDLING PLANTS 
FOR ALL MATERIALS. 





The name “ BAMAG- 
MEGUIN ” has always 
been associated with 
the manufacture of thor- 
oughly up-to-date and 
efficient equipment for 
the handling of all 
classes of material. 








The illustration shows 
a typical installation of 
transporting plant built 
and erected by us. 





We also manufacture all kinds of 


CONVEYORS, ELEVATORS, CRANES, GRABS, WINCHES, SCREENING PLANTS, COLLIERY EQUIPMENT, 


GASWORKS AND CHEMICAL PLANTS, ETC. 


“ ’ ‘t 4 ‘ seeeseuine ‘ ‘ 
DISTRIBUTORS = DISTRIBUTORS 
AND AND 


|? MANUFACTURERS (GREAT BRITAIN) LIMITED MANUFACTURERS =| 

+ bret | OF i 

:= BAMAG-MEGUIN = BROADWAY BUILDINGS, WESTMINSTER, LONDON. BAMAG-MEGUIN :i 
PRODUCTS. : : 1 == 

| SF TELEGRAMS a — 

: VICTORIA 1294/ 5 BAMAGUIN, SOWEST, LONDON. “nnn 


Our experience in this 
class of work is long 
and varied and_ in 
specifying “ BAMAG- 
MEGUIN” plant you 
are sure of obtaining the 
maximum service with a 
minimum of trouble. 

Our staff of experts will 


solve your handling 
problems. 


Hine = 


‘ 
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FERRANT| 
TRANSFORMERS 


FOR THE 
LARGEST POWER SCHEMES 


FERRANTI, —__-xHOLLINWO0D. 


LIMITED, | LANCASHIRE. 





A 118,000 volts, 30,000 KVA (B.E.S.A. rating 46,500 KVA), Bank of three single-phase forced- 
oil-cooled transformers with conservator vessel and cooler. 
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RAFTING 5,000 TONS OF TIMBER ACROSS THE NORTH SEA. 
MR. W. VILLA GILBERT, Consulting Engineer, writes :— 


“Once only to my knowledge has timber been rafted a long distance overseas, It is only fair to say that 
your VISLOKS contributed to this complete success. I am unable to conceive a more severe test.’’ 








NOT AFFECTED BY 
TWISTING STRAINS 
OR SUCCESSIVE 
SHOCKS 


SUCCESSFULLY 
WITHSTOOD THE 
BUFFETINGS OF 

THE HIGH SEAS 


T56 IRS IRS ES OR 19 BR TS OR eR Oe is OR 


| i 









Safety TRIPLE Lock Nut 
in the World. 





te 
WAS NOT >. 
AFFECTED s 
BY WEATHER 
CONDITIONS OR 
LOADS CARRIED 






Ih-in. SIZE 
USED FOR THIS 
EXCEPTIONAL 
UNDERTAKING 


Sold by all Ironmongers and ‘ . Safety First Booklet post 
Garages. Made in Sizes from free.apply VISLOK LTD. 
Patented in Chief Countries of the World 4 in. to 4 inches. Salisbury Sq. London, E.C.4 


15S 10 16 UR 156 19 IR 19S 19 HS TS TR OR RR SPR AR ARR RR RBS PRR RR RS HS WR RR RRS HR HR DR RRR IR IR I RR OR 


Pi TBS IR 19: 19S IR PR SS OR BR 9S TRS ORS. BRR: SOR ORS: TS ORS 1 198 OR Ds TR OR Ok 
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PNEUMATIC 


DRILLING MACHINES, 
RIVETERS, 
CHIPPING anp 
CAULKING HAMMERS, 
GRINDERS. 


QUARRY EQUIPMENT. 


CONTRACTORS’ PLANT 
anp ACCESSORIES. 


DELIVERY rrom STOCK. 


ATLAS DIESEL 


COMPANY, LTD., 






























































































ATLAS CORNER DRILL 35, Surrey Street, Strand, Ss B.R TYPE DRILL | 
" ATLAS ," 1s ' 
LONDON, W.C. 2. 

/ \ 
HENRY BALFOUR & = dhe LEVEN, N.B. 
(ESTABLISHED 1810.) 
LONDON OFFICE: 47, VICTORIA STREET, S.W.1. ' No as 
GLASGOW OFFICE: 50, WELLINGTON STREET. 
MANUFACT URERS OF 
GASWORKS PLANT RIVETED & WELDED 
OF ALL KINDS. PIPE MAINS. 
COKE OVEN AND ELECTRICALLY 
BYE-PRODUCT WELDED WORK OF 
RECOVERY PLANT. EVERY DESCRIPTION 
CAST IRON TANKS 
es anaes for EVERY PURPOSE 
CAST IRON WORK 
a, MINING OF EVERY 
PLANT. DESCRIPTION. 
STRUCTURAL MACHINE CUT 
STEELWORK. GEARS & POWER 
STEEL RIVETED & TRANSMISSION 
WELDED APPLIANCES. 
TANKS & VESSELS. CONCRETE MIXERS. — 
ETC. ETC. “OIL STILLS, 12’ 0” DIA. x 37’ 6 LONG FOR SHIPMENT ABOARD. 
WEIGH BRIDGES. 
WEIGHBRIDGES MAKERS 
“ OF 
ROAD & RAIL \LL TYPES 
TRAFFIC. on 
WEIGHING 
ANY LENGTH 
& CAPACITY. APPARATUS. 
ASHWORTH, SON & Co., Ltd., Midland Iron Works, DEWSBURY, England. 
Lenmdon Office: 78, FINGEBURY PAVEMENT, £.C.% 
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THE HUNSLET ENGINE CO., LTD., LEEDS. 


MAKERS OF 


Locomotive Engines. 


ADAPTED to EVERY VARIETY 
OF WORK & GAUGE. 





Designs and Specifications supplied or 
worked to. 


Quotations and Specifications on 
application. 


Telegraphie Address—Engine Leeds. Telephone—No. 20877 (2 lines) 
Also Manufacturers and Proprietors of 


THE SEABORNE INTERCEPTOR 


for Screw and Centrifugal Pumps. 


THE ISGA FOUNDRY C-....".,. 
” LTD. MON. 


Telegraphic Address 
















LONDON OFFICE. 68, VICTORIA STREET, S.W.t. Sen. Gh. eee ee 
eo 4 
oe iy Su, "44. 
© 











DAWSON & DOWNIE, L™ 


Elgin Works, CLYDEBANK. 


PUMPS 


FOR ALL DUTIES. 
MOTOR OR STEAM DRIVEN 


PATENT DIRECT-ACTING BOILER FEED PUMP 
ROTARY PUMPS 
DUPLEX PUMPS. 
VACUUM PUMPS 











Iustration shows cur Hor. Meter Driven TREBLE RAM PUMP 


Telegrame— PUMPS, CLYDEBANK. Telephene—98-98 CLYDEBANK. 





The Howden Burdon Patent Systems 


For Steelworks, Shipyards, Factories, &c 


Furnaces of any size and for all heating 
requirements. , 


Highest Temperatures. Lowest initial 
and working costs. 


Cheaper, softer and quicker heating than 
is possible by coal in any form. 


Smokeless—No Chimney Stack 

















PIPE BENDING HEARTHS Eaauiries may also be sent to JAMES 
Balanced Cover Closed. Balanced Cover Raised. HOWDEN & Co., Ltd., Scotland St., 
Supplied ia si to cult ang dlemcter of of GLASGOW. 


BURDONS (K) LIMITED, Caldervale Works, BELLSHILL, Nr. GLASGOW. 
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IRONFOUNDERS AND POWER TRANSMISSION SPECIALISTS. 





IRON CASTINGS 


of Every Description for GENERAL ENGINEERS. 
MACHINE MOULDED REPETITION WORK A SPECIALITY. 





HIGH GRADE 


MACHINE MOULDED 


ENQUIRIES SOLICITED. 





SMITH & GRAGE, itp., 


Engineers and lronfounders, ADJUSTABLE Hangers. 


THRAPSTON, NORTHANTS. 
LONDON: 35, Queen Victoria Street, E.C. 4. 


Established 1850. 





“ Thrapsto +War 








PULLEYS OF EVERY DESCRIPTION. 
SMITH’S Swivel Adjustable SELF-OILING BEARINGS. 
Hangers, Wall Brackets, Standards, Wall Boxes. 

SMITH’S GRIP COUPLINGS. Turned Steel Shafting, Collars, 
And all Accessories for POWER TRANSMISSION. 

































F 
ae JONES & BAYLISS, Ld., WoLVERHAMPTON & LONDON cc«. 
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Catalogues 
Free. 





139 & Ui, Cannen Street, 

















THE WIDNES FOUNDRY (1925) LTD. 


Telephone: 
225 WIDNES. 


WIDNES, LANCS. 











LONDON ADDRESS: 66, Victoria Street, Westminster, S.W. 1. 


Telephone: Victoria 4265. 


Telegrams : 
FOUNDRY, WIDNES. 








TUNNELS, SUBWAYS. 


BRIDGES, ROOFS, | comPLETE CHEMICAL PLANTS 
STEEL FRAMED = =§ oF THE LATEST AND MOST 
BUILDINGS, PIERS, APPROVED DESIGN AS SUPPLIED 
LANDING STAGES, TO THE PRINCIPAL CHEMICAL 
PONTOONS, WORKS THROUGHOUT THE 


WORLD. 





ENGINEERS AND 
IRONFOUNDERS, 
HEAVY CASTINGS OF 
ALL DESCRIPTIONS 


~ SI 
UP TO 30,TONS. 

















PONTIFEX & WOOD, LTD., 


Removed trom Farringdon Works, Shoe Lane, London, te 


UNION FOUNDRY, 
DERBY. 


COPPERSMITHS 


Makers ot all kinds of 


Copper Work for Brewers 
and Distillers. 
Milk Condensing Plante. 











LONDON OFFICE: 175 to 177, SALISBURY HOUSE, E.C. 














: (agg lsu ( ofl 


SHIPLEY — ~ YORKS — 
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: 195, WEST GEORGE STREET, GLASGOW. 


== HI ATES. RAILS. JOISTS & BAR 


IN SOFT, MILD, MEDIUM, HIGH TENSILE, H.H. TENSILE, 


=< DAVID COLVILLE & SONS Lo. === 


DALZELL STEEL & IRON WORKS, MOTHERWELL. 
@LENGARNOCK WORKS, GLENGARNOCK. CLYDEBRIDGE WORKS, CAMBUSLANG ( 





FOUNDRY 










a 
NICKEL AND ALLOY STEEL. 4 20> 
ORE, CHESES GHATS Makers of Highest Quality Scotch Foundry Pig Iron, “ Daizell” Brand. “DALZELL” BRAND. 

















COMPETITIVE DROP FORGING PRODUCTION. 


It is interesting to note that LEADING COMPETITIVE DROP FORGERS 
mainly use 


BRETT 


STEAM OR FRICTION DRIVEN 
DROP HAMMERS. 


FRICTION TYPE FOR MODERATE SIZES. 


{Power derived from the} FOR HEAVY HAMMERS UP TO 
STEAM DRIVEN) \oste heat of the furnaces) 20 TONS FALLING WEIGHT. 


BRETT HAMMERS embody exclusive features of construction and design which 
are more conducive to efficiency and economy than any other type. 





BRETT'S PATENT LIFTER CoO., LTD., 


Foleshill Works . : COVENTRY. ENG. 








HIGH SPEED ~~ ™: BOREAS max. 
AIR COMPRESSORS 


For Direct Coupling, Extreme Silence and Efficiency. 


Sole Patentees and Manutacturers : 


LACY-HULBERT & C° L™ 


PNEUMATIC ENGINEERS, 
91, VICTORIA STREET, WESTMINSTER, S.W.1, & BOREAS WORKS, BEDDINCTON, CROYDON. 





Also Makers of Vacuum Pumps and Fixed or Portable Pneumatic Plant for all purposes. 











I FDO OD a PED MEO) 


“ a 








TROUGH FLOORING 


*BLOCKS OF ALL DESCRIPTIONS in Stock. 


rit 


TEES-SIDE BRIDGE 


& ENGINEERING WORKS 
MITED 
MIDDLESBROUGH. 
fe 
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STANLEY: 


The Largest Manufacturers of Surveying 
and Drawing Instruments in the World. 
Please send for our “ M 6"*Catalogue. 


W. F. STANLEY & CO., Ltd., 
286, High Holborn, London, W.C. 


J & R.FLEMING, LT 
Wholesale 
Suppliers of 























146 CLERKENWELL ROAD, LONDON. cz 


A. BEEBEE, 


Bolts, Nuts, Studs, &c. 
WEDNESBURY. 






























PEEBLES 


i Electrical Machinery 


DAVIE & HORNE, LTD., 
JOHNSTONE, near GLASGOW. 
MAKERS OF 





Bruce Peebles & Co., Ltd., 
Engineers, Edinburgh. 























Photo of Fou 


ELECTRIC CRAN ES OF ALL TYPES 


WRITE FOR LIST SEC. 


WILLETTS, CRADLEY HEATH. 


Motor Type to lift 50 Tons, 10 Tons Auxiliary. 





1. 





HOLT & 














EVAPORATORS, DISTILLING PLANTS, PUMPS, 
CONDENSERS, FEED WATER FILTERS & HEATERS, 


Tel 










“op. *” Tahnet 


























LONDON OFFICE : 5, FENCHURCH 8T., EC. & 


DAVIES & METCALFE, 


MANCHESTER. LIMITED 
SPECIALITIES: 
INJECTORS. 


ALL CLASSES. 
d Adverti every fourth week. 


HAMWORTHY 


OIL ENGINES 
PUMPS & AIR COMPRESSORS. 
THE HAMWORTHY CREDEERIN | CO., Ltd., Poole, Dorset. 


76, Victoria Street, 
Branches | 103, West Regent Street, GLASGOW. 


JOHN ROCERSON & CO., LTD,, 


WOLSINGHAM, R.S.0O., Co. DURHAM. 
















































Makers of 
Steel Castings and Steel Forgings, 
Stockless Anchors, Dredger Buckets, Links and 
Tumblers, Steering Gear, &c. &c. 
SEND YOUR ENQUIRIES. 
Telegrams: Steelworks, Wolsingham. 





GEAR 
CUTTING. 
[940g 
puw andg 





Rogers McGown & Co., Livesey Rd. , Manchester. 


BELLISS & MORCOM 


BIRMINGHAM. LTD. 


Self-lubricating Steam Engines, Turbines, 
Air & Gas Compressors, Condensing Plants, 
Heavy Oil Engines, Paraffin Engines, 
Pneumatic Hose Couplings. 
See illustrated Advt. every month. 








F é 


STEEL TROUGH FLOORING 
FOR ROAD &- RAILWAY BRIDGES, BUILDINGS, arc. 


WOOTTON BROS., Lr. 


COALVILLE, near LEICESTER. 
Telegrams: Wootton, Coalville. 
Brickworks Plant. Sanitary Pipe Plant. 


CLAY-WORKING PLANT. 


Colliery Plant. Genera! Millwrights. 


HULL FORGE IRON & STEEL CO., Ltd. 


Manufacturers of 


BAR IRON & STEEL 


in all sections and qualities. 
EAST RIDING IRON WORKS, HULL. 


London Office: 38, Victoria Street, S.W. 
TO MELDRUMISE 
IS TO ECONOMISE. 


A HAND OR MACHINE. eo ad 
FURNACE us Ea sveayY WC 



























































HORIZONTAL BORING « MILLING MACHINES 


With Drive by Single Belt Pulley or Electric Motor. 





(MADE BY THE HARTMANN WORKS). 

BUILT HIGHEST ACCURACY, POWERFUL CONSTRUCTION, 
AUTOMATIC FEEDS AND RAPID POWER MOTIONS | 
to the spindle head, boring spindle, table (both longitudinally and 

| N transverse) and bearing of bar support (the latter simultaneously with 

the spindle head). 

BA T C Kh E S Diameter of Boring Bar 3in. 
Number of Spindle Speeds - 12 
Number of Feeds for Boring, Drilling and 1 Milling 18 
Maximum distance from face plate to outer support 6o0in. 8oin. 
Automatic longitudinal motion of table parallel to 

boring bar , sa : 31in. 51in. 

Automatic Transverse Motion of Table 36in. 36in. 














We invite you to inspect this machine in our showrooms. 
Full particulars will gladly be forwarded to you on application. 


SOAG MACHINE: TOOLS, LTD., 





HEAD OFFICE AND SHOWROOMS: 
45, HORSEFERRY ROAD, LONDON, WESTMINSTER, S.W. 1. 


TELEPHONE: VICTORIA 4291. 

















TIMPERLEY 





IL 


MELDRUMS ‘LIMITED, 
MANOHESTER. 
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ECONOMICAL POWER 


Bucyrus shovels, driven by Diesel sumption far below that of the Petrol 
engines, are proving their power, strength shovel. No trouble with poor boiler 
and reliability on projects the world water. No pipe lines to maintain. 
over. The Diesel engine burns a fuel The simplest excavating machine yet 


much cheaper than Petrol, with a con- produced. 





Built in sizes as follows : 


20-B } yard. 
30-B 1 yard. 
* 50-B 1? yard. 


Also as Dragline Excavators, Clam- 
shell Excavators or Cranes. 





Bucyrus Company, South Milwaukee, Wiis. 


London Office: Iddesleigh House, Caxton Street, $.W.1. 


UCYRU 


Established in 1880. 


Telephone: Victoria 3250 


Registered Trade Mark. 

















GLASCOW 

















*‘EMPIRE’’ High Tension Line Equipment. 


ipo di 


choke-eoils, 
veg ond Enos Sac Fuses up to 


ELECTRIC CONTROL LIMITED, GLASGOW. 
Birmingham, Leeds, London, Maneshaster, Parte. 


Ask WHERE the Turbine Fur- 
nace may be seen in operation in 
an Industry that is similar to your 
own. 

TURBINE FURNACE CO., ,LTD., 


238b, GRAY’S INN ROAD, LONDON, 
See our illustrated advertisement of Dec ong 


VACUUM AUTOMATIC BRAKE 


for Railway, Steam and Electric Stock. 
See illustrated advertisement December 11th issue. 




















THE VACUUM BRAKE C CO., Ltd., 
3, 5 and 7, Old Queen St., 


LONDON, 5S.W. . 
GRESHAM AND ORAVEN, Lib., MANCHESTER. 





GOODALL CLAYTON& C°L'? 
LEEDS 


NG PLANTS, BUNKERS &¢ 














MICHELL BEARINGS, Ltd., 
ENGINEBRS & MANUFACTURERS OF 
Michell Thrust & Journal Bearings 
Registered Office and Works: 

South Benwell, Newcastle-on-Tyne. 


See large Advertisement page 76 Dec. 4th. 


STONEBREAKERS 


Crushing Rolls, 
Screens, Elevators and Conveyors. 


























MACHINE CUT WHEELS. 








THE REID GEAR CO., 





c i Plants Fine p Goats or Macadam are 


ROBERT BROADBENT & SON, Ltd., 


Phenix Ironworks, STALYBRIDGE. 
Telephone No. 29, Tel. Address—Broadbent, Stalybridge 


WRIGHT, ANDERSON & CO., Ltd., 
STRUCTURAL ENGINEERS, 


Selegeame . GATESHEAD-ON-TYNE. 


Consrauct, GATESHEAD. 


ROOFS, ones, STEEL FRAMED BUILDINGS 
of every description. 


See Illustrated Advt. on page 52 issue of Dew. 4th. 


M.F.M. FURNAGES 


GAS, OIL, COAL OR COKE FIRED. 
The MANCHESTER FURNACES Ltd. 
Ashton New Road, MANCHESTER. 























BOILERS iS &Co ENGINES 
HIGH CLASS G ° sTRAM & ELECTRIO 
—— \ ALBERT ‘“AewiNvINe enomes 
LOcoMOTI 
senana. ah © ENGINEERING ’ 2 
Creesoting | Cylrs. be CRAB WINCHES. 
— BOILER a 


BOILER REPAIRS. YH WORKS, A ENGINE REPAIRS 


BLACTRIC HAULAGES §&B yy ea’ 
THREE THROW PUMPS 


COAL SCREENING & 
WASHING PLANT, 











LINWOOD, NEAR PAISLEY. 


BECCO-| EGG 
WATER SOFTENERS 


BECCO ENGINEERING & CHEMICAL Co., Ltd., 158, City Read, 
LONDON, E.C.1. 


Telephone : Clerkenwell 1054. 














Telegrams: Engichemco, Finsquare, London. 
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TILGHMAN AIR COMPRESSORS. 








a 





WE INVITE You 


Over THIRTY YEARS’ EXPERI- 
ENCE 
MACHINE TURNED OUT. 
ARE CONTINUALLY IMPROVING 
THE EFFICIENCY OF OUR COM- 
PRESSORS, UNTIL THE PRESENT- 
DAY PRODUCT HAS REACHED 


EFFICIENCY. 


TILGHMAN’S 
PATENT SAND BLAST CO., LTD. 


BROADHEATH, 


TO COMPARE THE DESIGN AND 
CONSTRUCTION OF OUR MACHINES 
WITH OUR COMPETITORS. 











IS BEHIND EVERY 
WE 


VERY HIGH DEGREE OF 


Write for our 
new catalogue. 


Nr. MANCHESTER. 


i. D. 


SUT TUUTTLU UL ULLLLLULL 


IUUUIULTVOLVLWUUUULUAVLUUTT UU 





We invite 

your enquiries 

for all types of 
HIGH PRESSURE STEAM 


PIPE INSTALLATIONS. 


NUIVLUUIULVAUTUUUTVUUULUVLVUUUTLUOUU ULLAL LUNUUULULULLLLL ULL 


The 






II 


TUBE COMPANY, LIMITED 


34 ROBERTSON STREET GLASGOW 


FBT BF BV LP la law hm. 


SAMI VINNINNLANULLUALLAUWUWULIULLUULAL LULU 


SuMlllt U1 (1Ni) 


HOVULUVAUOULURVRAOVARAA LUAU 








PRP SRR PPR EEE 008 SSR S00000000853 8220888 


TOTO OTOP OOOO OO TOIC|C} 








SES EP S2S2PS8 PERSE E88 S228 SS 288 22888 
QN ADMIRALTY AND WAR OFFICE LISTS. 


Telephone Hos, 4107, 4108, amd 4109. Telegraphic Address: ‘‘ Eveurssas, Dusves.” 
Codes used: “A.B.O.” (Sth Edition), Marconi and Bentley. 


Machiae Cut Double Helical Spur Gears. 
Totally enclosed Worm and Spur Reduction Gears. 
Machine Moulded and Machine Cut Wheels, any Size and Material. 
Heavy Haulage Gears. Shafting and Rope Pulleys for Mills and Factories. 





MESSRS. URQUHART LINDSAY & ROBERTSON ORCHAR, LTD., 


Associated with 
FAIRBAIRN LAWSON COMBE BARBOUR, 


ENGINEERS, 
BLACKNESS and WALLACE FOUNDRIE6, DUNDEE. 


LTD., LEEDS. 








TOSI TO OO OO TOO OO Ooo ooo ooo ooo ooololoolclolarololalooic 








This is a typical example of engine lagging in 
Sheet Metal and Slag Wool. 






For Durability, Efficiency and Neatness, it leaves 
nothing to be desired. 







We execute this and all other kinds of heat insulating 
work and would be very glad to receive your next 
inquiries. 








We are confident that our experience and thoroughness 
would enable us to give you perfect satisfaction. 


William Kenyon & Sons, Ld. 


Chapel Field Works, Dukinfield. 


London Office: 167, MOORGATE, E.C. 2 
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the condi- 
tionof YOUR 


unhardened drill 


sockets? How 


they 


are worn, burred over, 
tangs twisted, etc., all of 


which militate against accu- 
Asquith 
Sockets are ground 
ternally and externally, and being case- 
hardened, they retain their correct con- 
“ Better - Service’ 


rate results. 
Service ”’ 


dition. 


“ Better- 


in- 


’ Sockets will 


improve the quality of YOUR drilling 
reduce 


results, and 
breakages. 


your 





drill 


twist 


Also have you noticed how clumsy 
the ordinary type of vice is for 


small work? How your fitters 
have to contort themselves to 
perform their work. With the 


“Mould” Patent Swivelling Vice, 
however, the job can be _ set 
in the best position for working 
on to best advantage without 
removing from the vice. This 
vice has effected big savings for 
others, and it will do the same 
for you, on tool-room and other 
small jobs 


Wn. AsquitH (1920) Lr. 


Highwell Works :: 


HALIFAX :: England. 
































A.G. MUMFORD, us 


CULVER STREET 
ENGINEERING WORKS, 


COLCHESTER. 








IMPROVED 


DUPLEX 
PUMPS 


VERTICAL 


OR 


HORIZONTAL 


FOR 


ALL DUTIES. 



























STEEL STRUCTURES 


ROOFS, BRIDGES, TANKS. 


GLYDE STRUCTURAL IRON Go. Lo. 


CLYDESIDE IRON WORKS, 


Telegrams : 


CORRUGATED, GLASGOW. 


Telephones : 


WESTERN 2062-2068. 


AW ek 
ah / 


{ 


A 





/ 


4 


MG, 


i 
“WA, ' 


SCOTSTOUN, 


GLASGOW. 





London Agents: 
GILLESPIE & CO., Ltd., Leadenhall: Buildings, 


1, Leadenhall Street, London, E.C. 3. 

















Act.-Ges. FREUND 


NW.87, Franklinstrasse 6, 


BERLIN — CHARLOTTENBURG. 




















MECHANICALINSTALLATIONS 























Railway Draw Bridge. Span 42 meters, near Vanersborg in Sweden. 


Including Comstructional Ironwork 
For LOCKS, WEIRS, DAMS and other HYDRAULIO WORKS, DRAW BRIDGES, SWING 
BRIDGES, LIFTING BRIDGES, AIRSHIP HANGAR GEAR, &c., of well-tried construction. 
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Coal Transport 
by “PAGEFIELD” 


Motor Lorries. 


Made by the makers of 
the well-known WALKER 
Ventilating Fans and 
Compressors. 






WaLcKER BROTHERS (WIGAN) LTD. 


Pagefield Ironworks, 


WIGAN. 


























RANSOME SMARLES 


BEARING Co LTD 
NEWARK on TRENT 














Buy 


LONDON OFFICE TELEPHONE 

17 VICTORIA ST. NEWARK 1704!7! 

WESTMINSTER Swi LONDON 39862 
BRITISH — wicroria 





























: BRIGGS : BRIGGS : 





BRIGGS : BRIGGS : 






















Pipe Line under erection at Deer Lake, Newfoundland, by 
Sir W. G. Armstrong Whitworth & Co., Ltd. 


This mammoth pipe line is now being 
coated with 


BRIGGS’ BITUMINOUS COATINGS, 


the most dependable anti-corrosives for 
all steel structures. 











Please submit your corrosion problems for our consideration and advice. 


WILLIAM BRIGGS & SONS, LIMITED, 


6, LLOYD'S AVENUE, 


LONDON, E.C.3. 
BRIGGS : BRIGGS : 






5, COWGATE, 
DUNDEE. 


BRIGGS :: 












: BRIGGS : 



















WROUGHT 
. IRON 
— BELT 

ay vk PULLEYS 
oo Saft. WITH INTER- 
CHANGEABLE 
BUSHES. 















PRICES 
AND By the use of Interchangeable 
Split Bushes, a pulley = be 
FULL fixed on various diameters of 
Sin Sw 
We can supply Pulleys bored to 
PARTICULARS any desired size wath Bushes 
turned to corr 1p di: g tad 
ON diameters and bored to fit any 
required diameter shafts, either 
APPLICATION. | nglish or Millimeire sizen 


A Pulley out oy stock is thus 
instantly avatlable for any size 








DOUGLAS, 
T LAWSON 
& CO. LTD. 


BIRSTALL, 


NR. LEEDS, ENGLAND. 











Cables : 
** Pulleys, 
Birstall."’ 


Telephone : 
Batley 598 & 599. 
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ie 
- CARRON SHIP’S DAVIT 
- TURNING-OUT GEAR 
Ue “x ° 
uF 
us Simple and Strong in Construction 
Fr: ‘\—Speedy and Unfailing in Action 
Us s/—Best Workmanship and Material. 
Davit Turning-out Gear 
(Illustrated) has the 
approval of the Board 
of Trade for Davits up 
to and including 8tin. 
Ue diameter. Davits may 
A be stepped either in the 
= Gear Column, the Deck 
A below, or in a Bracket 
on Ship’s side. 
Can also te had lo suil 
Darit of H Section, thus 
reducing weight to a mini 
: mii, and can be sO 
‘ i supplied up to the equiva 
ay lent of an Shin. diameter 
. 2 Darit 
ius ¢ Ships’ Davit Leafl-t 
Uc No. 32k, free on 
Uc request 
= Contractors to the Admiralty and 
=| Principal Shipbuilding Companies. 
ay 
Ue 


ENGINEERING DEPARTMENT, 
CARRON, STIRLINGSHIRE. 


[ 
S 


gq Gmeon Company 


m1) 


fACf 
Ved 


PUCVEUCVEVEVELeUeUeif 


ANANSI ANSON NAN INNA sIeN alata 


Aun AAA AAs a aso sissies 
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HENSCHEL 
LOCOMOTIVES 


of all gauges and sizes, 
for main and secondary lines, 
contractors’ engines, etc. 


Annual Capacity: Total Output: 
1,000 Locomotives. 





Portable and semi-portable engines, 
Box and trough tipping wagons, 
Motor trucks and "busses. 


London Agents :—Messrs. GOSSELL & SON, LTD., 


LONDON, E.C. 4. 


110, Cannon Street, 
No -—City 6754 





Telephone 


Over 20,500 Locomotives. 


Steam road rollers and other road-building machinery, 





Telegraphic Address: —'‘GOSSOTTO," London. 





























TRANSMISSION 


POWE EQUIPMENT 


of Efficiency and aids 
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Within recent years we have developed methods and installed 
plant which enable us to quote reasonably low prices for the large 
Rope Pulleys commonly used in conjunction with Steam Turbines 
for the Main Drives of Textile Mills, and for other purposes. We 
regularly make these Pulleys in connection with our Power Trans- 
mission work for some of the largest Turbine makers in the country. 





The Rope Pulley illustrated shows 


a complete unit recently built to the order of Messrs. W. H. 
Allen, Sons & Co., Ltd. 


PULLEY measures 4{t. 4in. dia. at rope-centre line, and is 
yrooved for 62 ropes; 56 of th» ropes are 1}in. diamoter and 
the remaining 6 are lin. diameter. The Pulley is fully 10ft. 
wide and weighs about 5} tons. 


THE SHAFT is of forged steel, 12in. dia. by about 16ft. long ; 
it is provided with two Journals, 10in. diameter by 25in. long, 
and with two keyseats, each 3in. wide, at right angles. 


THE PLUMMER BLOCKS are of the enclosed type, arranged for 
ring and forced lubrication ; the bearings are completely swivel 
and are lined with the best quality of white metal. Special 
attention is paid to get a perfect union between the cast iron 
and white metal surfaces. The ends of the shell are separate 
and carry brass oil-baffle rings; this feature enables the brass 
rings to be easily replaced. 


THE SOLE PLATES are of box section, and are very strong 


and substantial. 


PWTTTTTITT Tt rrr rrr itr TTT rrr rrr TTT TT Tree 


Douglas Fraser & Sone. 


Ltd. 
Makers of Power Transmission Equipment, 


Westburn Foundry, Arbroath. 


Telegrams: ‘‘ Fraser, Arbroath."’ 
Codes: Lieber’s, Bentley's, A 1, A BC (Sth Ed.). 
ee ee ee ee ee 


— 





Bucket and Suction Dredgers 
of all sizes 


Stern Wheel Steamers, 
Ocean Cable Steamers, 
Gold Dredgers. 







Telegrams : 
** LOBNITZ, Sole Makers 
RENFREW.” of Patent Rockbreaker 
ansé for rock excavation under water without explosives. 








‘a 





Telephone: 1516. 


FOR RELIABLE 


PRESSURE 


GAUGES 


Send your enquiries to 


SMITH BROTHER & CO. (HYSON) LTD., 


YSON.” 


Telegrams: “H 





NOTTINGHAM. 








BA ana tall, ~~ Acces 200A 
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This COLLAR 


YG; fae SE? 
Wllirayp ou 































4 
‘ ‘ wre 


can be pressed in 
one operation by my 


HEAD & COLLAR 
PRESS. 


Particulars en application. 


oO. E. MEYER, 
3/5, NEW STREET, OLD STREET, 
LONDON, E.C.1. 














T. DAVIES & SON, 


RAILWAY .41RON WORKS 


WEST GORTON, MANCHESTER 


CUPOLAS & LADLES. 


EAST FERRY ROAD 
ENCINEERING WORKS CO., LTD., 


MILLWALL, LONDON, E. 
Hy tradlic GGeneral Engineers wenioundave 


wb arly » last and nex ek’'s issues. 
Telegr ans: Hydrostatic, Le ae 











See further Examples of 
Irrigation Apopuaness 
in next week's 


t GLENFIELD & Knenpy L=} 











. = 
DINE innsnes 







Lancashire Boiler, 30ft. x 9ft. Oin. 


Z6O pressure BOILER 


IMMEDIATE DELIVERY. 


1 30ft. » 9ft. Oin., 180 lbs. W.P. 
1 30ft. « 8ft. Oin., 120lbs. , 
1 f 


1 30ft. « 8ft. Oin.. 210 Ibs. He 


The following sizes quick delivery as in progress : 


1 24ft. 6ft. 6in., 160 Ibs. W.P. 
1 30ft. « 7ft. 6in., 160 Ibs. 
2 30ft. ft. Oin.. 210 Ibs. ,, 
1 2ft. 7ft. 6in.. 100 lbs. ., 
1 30.t. » 9ft. Oin., 160 lbs. ,, 
1 30ft. = 8ft. 6in., 1601bs. °° 
In progress : 

4 Marine Boilers. 

lift. « 9ft. 6in., 180 Ibs. W.P. 


Superheaters ready for immediate delivery and in progress. 


DANIEL ADAMSON & CO., LTD., 


DU KIN FIELD. 





CRANES -~ALL TYPES 
fi MACHINERY 


| HENDERSON a 


as ABERD 





STONE AND 


COAL SHERS Ae 


cRUS LEICESTER 


GOODWIN BARSBY&C° 
































JOHN STIRK & SONS, LTD. 


HALIFAX, ENGLAND. 


Telegrams: “STIRK, HALIFAX.’ Phone : 1534 Private Exchange 





MACHINES IN STOCK As _ FOLLOws: 


PLANERS, VELOPLANES & peo 
24" 24", 30" 24”, 30° 30°, 30", 36", 42” x 36", 42” 42’, 
48" x 42°, 48" 48", 54° x 48", o < 60", | 7, 100° x 72°. 


BORING MILLS, VELOMILLS & HILOMILLS. 
44”, 50", 62", Heavy Pattern: 48", 61”, 72 Standard Pattern; 
60", 70’, 84° Medium Pattern. 





LARGER SIZE MACHINES -REASONABLE DELIVERY. 
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WATER TUBE BOILERS, 
LOCOMOTIVE BOILERS 
MOTOR AXLES. 


TRADE MARK. 


THE WELDLESS STEEL TUBE C* L™ 


Telegrams :—“ WELDLESS, W=DNESFIELD.” 
Telephone :—1301-1802 Wolver nampton 













BUY FROM. THE ORIGINAL MAKERS ak Ge 
WELDLESS STEEL TUBES me 


-- FOR.. 


SUPERHEATERS, 

SHAFTING, BORING RODS, 

STAINLESS STEEL TUBES 
FOR ALL PURPOSES. 








WEDNESFIELD, wr. WotverHampTon. 
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| BEYER, PEACOCK & CO., LTD., 


Gorton Foundry, MANCHESTER. 











SOLE 
LICENSEES 
SOLE FOR THE 
LICENSEES LJUNGSTROM 
FOR THE TURBINE 
CARRATT LOCOMOTIVE 
PATENT FOR THE 
ARTICULATED BRITISH 
LOCOMOTIVE. EMPIRE. 









































MADE IN FOUR SIZES 
CAPACITY TO Ijin. 


PARTICULARS OF OTHER 
MODELS ON REQUEST 


CHASING-LATHES 


COMPLETE OUTFITS OF 
CAPSTAN TOOLS 








SECTION 5 CATALOGUE 
SENT ON REQUEST. 














CHARLES TAYLOR (BIRM™), LED., BARTHOLOMEW LANE, BIRMINGHAM. 

















KEEN PRICES. PROMPT DELIVERY. 











Hydraulic Pressed and Forged 


MILD STEEL FLANGES 


FOR ALL PURPOSES 


to British Standard Tables 1/1]. 
ipply w: EISENWERKE REISHOLZ G.M.B.H., Diisseldorf-Reisholz (Germany). 


DRYSDALE, SPINDLE PUMPS 


WE INVITE 


Consulting Engineers to place their requirements before us on 
matters relating to Pumping Plant for Modern Power Stations, 
Floating and Graving Docks, Land Drainage and Irrigation 
Schemes, Sewage and Waterworks Propositions, etc. ete 









KH 
























Large Type Vertical! Spindle 
nme with Divided Casing 
‘ower Stations, Con- 


Our 50 years’ experience of Pumping Problems is available 
densing Plants, etc. 




















EVAPORATORS F:&8:EVAPORATORS.L” 


SEE DISPLAYED ADVERTISEMENT DECEMBER 4th. 
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TONS OF COAL 


per annum are used by Great 


Britain’s Stationary Land Boilers. 


Of this, 20,000,000 tons are wasted 
through faulty equipment and un- 
economic methods. 

No engineering device shows 
such a return on capital invested 
as the superheater ; and the efficiency 





Low maintenance 


cost and high boiler is “‘M.L.S.” Superheater 
efficiency wit cs 

“M.L.S.” equipped. 

Superheaters. 


Applied to Lancashire and other 
Stationary Boilers, “ M.L.S.” Super- 
heaters effect up to 20% economy. 


Write for full information to :— 
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COMPANY LIMITED 
195, STRAND, LONDON, W.C. 2. 
121 





me ¥Q,0OO,000 = 


“ Mileage without Maintenance.” HE 


wear 
steel 


tough, 


ganese tread 


stronger * 


turning. 


Write for a 


with a soft safe centre. 


The Davis Steel Wheel is 
fluid compressed by centri. 
fugal casting and scientifically 
heat treated. A lighter, yet 
*One-Wear” Wheel, 7 
which entirely eliminates tyre 








JOHN BROWN 








ATLAS WORKS, SHEFFIELD. 


1 





ST EEL WHEEL 


Davis Steel Wheel is | 
a one-piece wheel with a | 
resisting man.- § 
integral 


copy of the 
Davie " which 
explains how the A. Wheel = 


The Davis Steel Wheel is made iu England by — 











Send us your 
Enquiries for 


STANDARD or 

SPECIAL GAUGES, 
yn ) — JIGS, FIXTURES, ETC. 
SLIP GAUGES. If you buy Slip 


Gauges of low accuracy, you are throwing money 
away because they are half-worn before you com- 
mence to use them. 

Insist on having P.W.Es. five-millionths accuracy 
for your workshops. They are the cheapest initially 
and, accuracy for accuracy, half the next Lowest Price. 








This set Accuracy : 
will make 0°000005" 
up all sizes per 1 inch 
from 03" . of length. 
to 10" in PORT ATTY 

me ar f i eee me § 41 PIECES. 

0°0007"". SSRI I TOL ee 

aime RE : 
700,000 "ae Price : 
Sizes. es £14 10 0. 





Write for Catalogue to:— 


THE PITTER GAUGE & PRECISION TOOL CO., as 
Woolwich, 


‘Phone : 
Woolwich 427. 








LONDON, S.E. 18. Santen We. Leven. 


IP.a.—1l 











ELECTRIC CRANES. 





—_ = 


Telegrams: “COLES DERBY.” 


HENRY J. COLES, Ld.,  ceae"wors, 





Telephone: 1266 DERBY. 


Derby. 


STEAM CRANES 














MANUFACTURERS OF 
OAK TANNED 









“Dep't. 5,” 
PRICE LISTS & TERMS ON APPLICATION. 





















AWARDS. 


Combs Tannery, 
STOWMARKET. 





J1357 
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CAST 





























10 TONS CASTING—TURBINE CASING. 


The elaborate—the difficult—or the unusual — 

from 11b. to 25 tons—if you desire a sound, clean 

casting, send us your enquiry. Whether it is a 

single casting or a complete engine it will have 
the “Foster” guarantee behind it. 


Ask For CataLocueE No. 15 To-pay. 


JOSEPH 


STE 


AND SONS. 








SOHO FOUNDRY, PRESTON 








z J 
ve 
+ 


emoval 
Recovery - 5 


bust? 








The “Centigrad” patent Dust 
» Control Unit isa most compact machine 
for the removal or recovery of dust. 


— ae 





“ ct e 
PO Tas ad 


> 


No discharge piping is required 
and the suction piping is reduced to a 






— 

















/ minimum. Economy in power is 4 
+4 effected, as the unit need only be é, 
< operated when the machine to which A 
S2 it is connected is running. le 
ay Dust of varying grades or from a 
different materials can be kept separate < 
of and valuable dust recovered. ry 
, 

ay There is no loss of heat during the > 
3% Winter, the filtered air being returned “4 
rd to the room. 4 
¢ f. 
i. We also specialise in the facture 4 
ma of complete Dust Control and removal > 
*g plants for all trades. 3 
5 Write for leaflet D3a/1 post if 
$% free on request. a 
Pk For personal interview <a. 
hel and advice ‘phone our oe 
he * nearest branch. aie 

5 Cs 

“Eger scenic geen aAR ER 
ENGINEERS - BELFAST 
LONDON - ey tw 4! 
CARDIFF - GLASGO 
Telephones : 

BELFAST 4161-2-3. LONDON, HOLBORN 886 
MANCHESTER, CITY 1838. CARDIFF 22%. 














Now made in all sizes up to the largest reversing 
rolling mills of 20,000 H.P., winders of 5,000 H.P., 
turbines of 7,000 H.P., Diesels of 2,500 H.P., etc. 
Allows for want of alignment, absorbs shocks, and 
greatly increases reliability of direct connected drives. 


Over one million horse power working. 





Write for “ The Coupling of Machines,” 
from the makers :— 


THE WELLMAN BIBBY CO., LTD., 
36, KINGSWAY, LONDON, W.C.2. 


Telephone : Telegrams: 
Holbern 2588/8. Principium, Westcent, Lenden. 





THE WELLMAN BIBBY COUPLING. 


FELTEN & GUILLEAUME 


CARLSWERK 


ACTIEN - GESELLSCHAFT 
KOLN-MULHEIM 


Cables and 
Insulated Wires 


for every purpose. 








Cable Accessories : 





Jointing Boxes, Terminal 
Boxes, Service Boxes, etc. 
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Steam Traps 


We are specialists in the 
manufacture of flanged pipe 
work and accessories for the 


Power House. 


EIPTON 


DERBY. & CO, LTO. 


Pipes forall Purposes and for all Pressures. 























SHARPENING 
& POINT 
THINNING 
MACHINE 


HIS machine represents 
the greatest achievement 
ever obtained in Twist . 
Drill grinding. No. I. 2, to din m quests 
| 


It will sharpen the lips, thin apne 
the web and el the extreme No. 2 a. to 2in. cunt 
corner of drills without re- No. 3. din. ,, 3in. j 


No. tn. | 
ete era Automatic and hand operated. 


A boy can work it. 


HERBERT HUNT & SONS, 


"Phone: Trafford Park 60. "Grams: Hunting, Manchester. 
HEAD OFFICE & WORKS: 
Elsinore Road, Old Trafford, MANCHESTER. 


ALL TYPES OF 


DRIVING & uses 
CONVEYOR (hoy 
BELTING } Sey 
¥ ESTABLISHED OVER 
HALF-A-CENTURY. 
THE ‘GANDY’ BELT. 
BALATA BELTING. 
LEATHER BELTING. 
HAIR and ‘ BALHAIR’ BELTING, 


SOLID WOVEN COTTON BELTING. 


Also other types and accessories. 


THE GANDY BELT MFG. C0., LD., SEACOMBE, CHES, 


ALSO BRANOB OFFICES AND SUPPLY DEPOTS AT— 


Loxdon, Manchester, Birmingham, Glasgow, Belfast, Dublin, Bradford, Bristol ard 
Newcastle-on- Tyne 











FIT 


BOCK BEARINGS 











BOVING « CO., Ltd. 


>x % Pe ke} }- = 
a Se 





WATER TURBINES, 
PIPE LINES, ETC. 


AND 


PULP & PAPER 
MAKING MACHINERY. 











6 Units of 5600 B.H.P. each, supplied to the Mysore Government, India. 
HEAD OFFICE: 
56. KINGSWAY, LONDON. W.C. 2. 
Telephone: Holborn 6420 (3 lines). Telegrams: Jenorten, Phone, London. 














GLENIFFER _ Paar 


and PETROL 


MARINE MOTORS. ..20 0 1: 0 n0. 


Suitable for all types 
of motor cra‘t, also 
for stationary pur- 
poses such as electric 
generating sets, 
pumping sets, &c. 


The illustration shows our 

latest design 50 B.H.P. 

Paraffin Engine & Reverse 
Gear. 


GLENIFFER MOTORS LTD., ANNIESLAND, 











Telegrams: “GLENGINE, GLASGOW.” GLASGOW. 





THE QUALITY BEARING 


WHICH YOU WILL ULTIMATELY ADOPT. 
BRITISH BOCK BEARINGS LIMITED, 


10. PRINCES STREET, WESTMINSTER, §.W. 1. 
I'clephone: VICTORIA 5472. Telegrams: BRIBOCK PARL. LONDON 
Works and Geneza! Offices : Branch : 
120, CORNWALL — GLASGOW. 4, sone ey ccc 


Telephone: IBRO Telephone: CENTRA 
Telegrams: BRIBOCK, “GLAS Gow. Te ane BRIBOCK, oMANC HESTER 


BUFFALO INJECTOR. TRIPP’S METALLIC PACKING 


FOR 
HOT WATER 








@ GREEN & BOULDING, LTD., 


Telegrame—' Tmarmnaruns. Enmdineers, Telephone—Oxissoip 1035 
_162a, DALSTON LANE. LONDON. E.8 





| GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT 
ATLAS WORKS, 


ORAFTON, BEDFORD. BEDFORD 





illustrated Vesoriptive List tree on application 


SILVER MEDAL, Inventions Exhibition, London, 1885. 
GOLD MEDAL, PARIS, 1900. 

GRAND PRIX & GOLD MEDAL, Franco-British Exhibition, Londoa, 1908, 
GRAND PRIX, Buenos Aires Exhibition, 1910. 
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LIFTS 


ELECTRIC. -HYDRAULIC~ -HAND. 


A.so ELECTRIC CRANES. 


LONDON HOIST CoO., 


103, WORSHIP STREET, E.C.72. 














SOCIETE ANONYME ve SAINT-LEONARD, 


LIEGE (BELGIUM). 

















LOCOMOTIVES 


of igh power and for all gauges, all lines, tramways, 
factories and contractors. 
Enquiries to 


THE HARBOUR IMPROVEMENT & MECHANICAL ENCINEERING CO., LTD. 


53, NEW BROAD STREET, LONDON, E.C.2. 


tHE STEELCOMPANYorSCOTLANDI= | 
BG( SIEMENS (if) Proce ss ate 


“ale ESTO eee 1872 Sater 

23.ROYAL EXCHANCE SQUARE, os thd 
WORKS FFIC Ss ~ 

in NEWTON 7 23,ROYAL EXCHANGE SQUARE, 


CLASGOW,a ~A 
ws BLOCHAIRN,GLASGOW 9, MINCING = LONDON 


cS ONTRACTORS TO 


Manufacturers of 


re-bui ‘Idi 
LD STEEL Pilates for Ships, Boiler and Bridg 
= wth Zed Bars, Tees, and all forms of Sectional om 
required for constructive purposes. 
ASTINGS of ail kinds and largest size: 
o Stern Posts, Anchors, Rudders, &. 
FO INGS of every description. 
rorcin f highe st quality, to meet requirements of Home and 
Colonial Railways. 


for Ship Stems, 


Locomotive Carriage and Wagon, to all requirements. 


Ss 
TEECIAL STEEL of all xinds used for constructive purposes. 





























G2 A_FRIENDLY WARNING. 
Ye 


ae 
ied 
HE Trade Mark BRISTOL’S has been granted for 
Recording Instruments because, the name io fact distinguishes 
the goods. Instrument Makers, Dealers, Merchants and Shippers are 
therefore not entitled to use the nme BRISTOL’S for any 
imitation of the original Bristol's Recording Instruments and proceedings !0 
will be taken against anyone doing so. Bristol's Recording Instrumente 
are also protected by British Patente dated 1912/14/16/18/20/21. 


Specify BRISTOL’S and obtain the benefit of 35 years’ 
progress by the largest makers in the world, together with cheapest 
upkeep and renewals—an important feature. 


J.W. &C. J. PHILLIPS, Ltd., moun nt London, E.C. 4. 





ARTESIAN WELLS. 


BORINGS CARRIED OUT FOR TUBE RAILWAYS, 
FOUNDATIONS, PROSPECTING FOR MINERALS, ETC. 


ARTESIAN WELLS, COMPLETE WATER 














TRIAL BORING , | SUPPLY SCHEMES. 
WATER SUPPLY | 
SCHEMES CARRIED Manufacturers of :— 
OUT FOR :— AIR LIFT PLANTS. 
Zoological Gardens, 

London. | 


DEEP WELL PUMPS 


Well Boring Tools, 
Lining Tubes, etc. 


Morley House, 
Regent St., W 






County of London 
Electric Supply Co, | ‘ 
usd. DIAPHRAGM PUMPS, 
CONTRACTORS PUMPS. 
All types of Haed and 
Power Pumps. 


London Electric 
Railway. 


London County Land 
& Building Co., Ltd. ee 
BORING TOOLS & 
PUMPS LET ON 


City Houses, 
Country Estates, 
Nurseries, 


Laundries, HIRE. 
Breweries, 
Tanneries, EXPERT 


Mills, . . 

Paper ills, &c. Sc Photograph of Boring Rig im t Zoologica 

Gardens for 600 fect deep Artesian Well, for a 
supply of 4000 gallons per hour 


REPRESENTATIVE 


ENQUIRIES INVITED. SENT ON REQUEST 


On Admiralty, War Office, Air Ministry, Office of Works, Crown Agents for the Colonies, India Office, etc. , Lists 
































- RIGHARDS A C0 OLD BARGE HOUSE WORKS, 
. sy UPPER GROUND ST,, LONDON, S.E. |, 


| Telephone: HOP 978. Telegrams: TOOLWELL, LONDON, 























HYDRAULIC 
MACHINERY, 


PRESSES, PUMPS & 
ACCUMULATORS. 


SCRAP METAL BALING PRESSES. 


OIL MILL 
MACHINERY. 


Robt. Middleton & Co, BRIQUETTE 
Sheepscar Foundry, LEEDS. M ACH | N ERY. 


Codes: ABC Sth & 6th Editions, Bentley's & Marconi. 

















National Patent Fusible Plugs. 
Lddererace? P rite List om uppiteween 
tne National Boiler ana 
Generat Insurance beter 
Seles Dep: 

St. Mary's Parsonage. 


Mi ) 


\ Banded fier: 
. boy @ueea Victoria Stree, 
WY YEG. 





RICH»). 

















D. “BATCHELOR, 
ARTESIAN & CONSULTING WELL ENGINEER. 


Established ower a Century. 
CONTRACTOR TO ADMIRALTY AND WAR OFFICE. 


WATER SUPPLIES. 


Air Lifts, Steam, Gas, Oil, and Electric Pumps. 
UNCOMPLETED WORKS UNDERTAKEN 


73, QUEEN VICTORIA ST., LONDON. 
weboles, Londen =| Artois Works, CHATHAM. 


Wires Wand, Chatham 
Phone: Central 4908 and Chatham 71. f 
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GEARS 


ALL DESCRIPTIONS. FOR _— POWER OR PURPOSE. 


WORM REDUCTION GEARS A SPECIALITY. 


LLEWELIN’S MACHINE Co. 


‘c'omsto., BRISTOL, ENGLAND. 


LreweLLine. BRISTOL, *Phone 
See different advert. each week. 

















HL 


ee 


FIBRES 
PACKINGS 


(“ Achilles” Brand) 


JOINTINGS 


(“ Durite” and “ Hobwaylite ”) 


Hobdell, Way & Co., Ltd. 


= —45, Church St., Minories, London, E.1— “ 





Telegrams :—" Hobnails, Ald. London.” 


DAVY, BROS. L? 


ENGINEERS AND BOILERMAKERS 




















Send us your enquiries for 


GENERAL PATTERNWORK 


and 


IRON CASTINGS. 


With our increased pattern-making facilities and 
new Iron Foundry we are able to supply patterns 
of substantial and specially accurate constructior, 
and iron castings, as castings only or machined, 
up to 40 tons. 


We can quote keen prices for general work. 











“WEST” ” PATENT SAFETY HEAD & FORCE LUBRICATED 
AMMONIA & CO, COMPRESSORS 


For Complete Refrigerating, Cord Storage and Ice Making Plants. 


H, J. WEST & CO. Led. = 72 & 7 ge Saxibiy Ironworks, Linssin.” 


THOMAS TURTON @ SONS 


LIMITED 
MANUFACTURERS OF 


Crucible Cast Steel « Spring Steel 


STEEL FORGINGS, 


ENGINE, CARRIAGE & WAGON 


SPRINGS. 


CAST STEEL FILES & HAMMERS FOR ENGINEERS 


SHEAF WORKS, SHEFFIELD. 


London Office: NORFOLK HOUSE 7, LAURENCE POUNTNEY HILL, E.C. 4 





33 rine jsyos Built for 5 He 
| Better Driving | 


THE ingemous construction fF 
of HENDRYS'BELTING 
gives an unequalled flexibility a 
t || and entirely obviates slipping fe 
a or vibration. A HENDRY [fe 
BELT will give a satisfactory it 
drive over the smallest of HE 
pulleys when al! other belts [ff 
have failed see 
Write for Boobies. 
: Sole Makers and Patentee: : Poe 
S JAMES HENDRY,LTD., i 
Laminated Leather Works. 


Seti. BRIDGETON, GLASGOW. 33; 





VICKERS (°"537:*° 


i BOILERS. 


a Highest Possible Efficiency. 
i No > No Bli ” red Tubes 
By positiv nd adequa io Suan - 
Wate ot Te ir 
Large Cireutat ng Mud Drums. 
Contracts ie Yy--A 4 Powe 
Stations i cludin 6 
Boile ve of “ake * Eva aper atio 


Sole Manufacturing Lic of 
illinois Chain Grate Stokers. 


Contra mo p Sisters GER. wits 
n ha 


Send your Enquities to— 


| VICKERS BOILER CO., LTD., 


. —-~ — \- — he 
Spearing Type Boiler 
A 620, KINGSWAY. LONDON, w.c.2 
He 
wt? rom —_ 
——— Estrand, Lond 
Baxrow-m- Fonwass 


Telegraphic 
WORKS 





THE ENGINEER'S GREAT LABOUR SAVER. 
WILSON ’S 


PATENT 
NIBBLING 
MACHINE 


WILL QUICKLY CUT TO ANY DESIGN 
ALL KINDS OF SHEET METAL. 


Write for prices and sample of work. 

















J. B. STONE & CO., Ltd., 135, Finsbury Pavement, London,E.C.2. 
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SEAMLESS STEEL PIPES. 


The Steel Used in the Manufacture 
of CHESTERFIELD SEAMLESS 
STEEL PIPES, TUBES and 
CYLINDERS is of the best OPEN 
HEARTH — quality 


Before use it is rigidly inspected in 









procurable, 


the Chemical and Physical Labora 
tories to ensure suitability for the 


purpose required 





ip Be Fiber 5 3 

















—repdirs are. . 
seldom necessary. 


Adjustments are 
quickly made — 















“THE LANCASTER” 
STEAM TRAPS 


A patent adjustable air valve fitted tothe top of the float entirely over- 
comes the trouble due to the re-evaporation of water at high tempere- 
tures, and water at any temperature up to that of the steamfromwhich it 
is drained can be efficiently cleared from the pipes or vessel to be drained. 


Telegrams : Le Telephone: 
‘PISTONS,' 794 
Manchester. OS OHLDe & Pendleton. 





PENDLETON MAM@HESTER 














STAINLESS STEEL & IRON 


Made by the Inventor at 


STAINLES® BROWNBAYLEY S STEEL WORKS L” SHEFFIELD 


BB 
Sw 











OXYG c N FOR THE CUTTING & 

WELDING OF METALS. 
If p to Hane of the tater & mprovements in the use of Oxygen for Cutting and the 
( Process, write to the British Oxygen Company 


IX Welding 
THE BRITISH OXYGEN COMPANY have highly equipped and up-to-date 
factories in all the important British industrial centres, capable of producing 


ABOUT ae CUBIC FEET OF OXYGEN DAILY. 
The Com as any are the fc sremost manufacturers in Great Britain of Oxygen Metal Cutting 
Apparatus, Oxy-Acctylene, Oxy-Hydrogen and Oxy-Coal-Gas Welding Blow-pipes, High 


Pressure Gas Regulator ~ hy 

For Catalogues and full partic culars apply to any of the Company's Works: - 
Angel Rd,, Upper Edmonton, London,N .18 Rosehill, Polmadie, Glasgow 
North Wem ——~4 Middlesex Saville Green, Leeds 


Tuanel —~ East Greenwich Seafield Road, Leith 
Mu gray ae wk el Road, Belfast Great Marlborough Street, Maachester 
Bromborough Port, Near Birkenhead Shields Road, Walker Gate, Newcastle 


Savile Street, Sheffield 

Millbrook, Southampton 

Portrack Rd., Billingham,Stockton-on-Tees 
Fleet Street, St Helens, Swansea 


w Brislington Bridge, Brist 
xt Moors, car A 
Terry Road, Co 
Maison Dieu Road, in er, 


, THE BRITISH OXYGEN CO. Ltd. 





Witham 
Lower Walaal! Street, Wolverhampton 

















ANGEL ROAD, UPPER EDMONTON, LONDON, N.i8. 














Our sole specialty is 


VALVES «tei 

PURPOSES 
To pass the requirements of 
Boiler Insurance Companies, 


Classification Surveys and India 
Boiler Laws. 








| Speci your requirements to us. 





A. COCKBURN & CO. 


DENNISTOUN GLASGOW. 











TURBINES | 


W. GUNTHER & SONS, 


WATER 


OF THE MOST EFFICIENT TY 





MODERN 


PELTON WHEELS 


FOR HIGH FALLS. 








Twin Gunther-francis Turbine with Oj! Governor 





CENTRAL WORKS, 
OLDHAM. 











On Admiralty and War Office Lists. 


LEROY’S COMPOSITION, 


For Coating Boilers, Steam Pipes. ad 
Prevents the radiation of heat, saves fuel, and increases the power of Steam. 
It is reckoned the cost of the covering is saved in about six months. 

— ALSO — 

Asbestos Composition, Asbestos Mattresses, Asbestos Rope, 
Silicate Cotton, Plastic and Sectional Magnesia Coverings. 
Established 1865. 

















F ° LEROY & CO., Ls 10, Gray Street, Commercial Rd., London, E.1 


HUMBOLDT. 


Messrs. Humboldt’s programme of work consists 
mainly of complete 


Concentrating Plants for Coal, Ores, 
Metals and Earths of all kinds. 





They specialise in the following Products: 
1. Metallurgical Apparatus and Furnaces, Electric 
Furnaces. 

2. Crushing Machinery of all kinds. 
Ore and Coal Mining Machinery, 

a. Jigs, Percussion Tables, Round Puddles. 

B. agnetic Concentrating Machinery. 

c. Coal Washeries, Screening Plant, Briquetting Plant. 
Complete Cement Works. 
Iron Constructions for all purposes. 
Steam Boiler Plants for Maximum Pressure. 


Steam Engines, Steam Turbines, Pressure Pumps, 
Ventilators. 


8. Refrigerators & Cooling Plants, Brewery Installations. 
9. Loading Plants and Transporting Installations. 

10. Rubber, Cable and Wire-drawing Machines. 

11. Locomotives and Trucks. 


12. Transmissions, Perforated Plates, 
Steel, Expanded Metal. 


13. Heating and Drying Plants. 


The Humboldt Plants erected in all parts of the 
World are world famous and bear testimony to the 
excellence of their constraction. 


as 


NO ws 


Bright Drawn 





MASCHINENBAU-ANSTALT HUMBOLDT, 
KOELN-KALK, Germany. 
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Siege ppp pee ee 
Turbo - Alternators 


Cchalinpiben Electrical Equipment 


Switchgear d 


Retary Converters The British Thomson-Houston Company, Ltd. 


Rolling Mill Motors s ‘ 
Winding Motors Electrical Engineers and Manufacturers, 
Industrial Motors Head Office: Rugby—————London Office: Crown House, Aldwych. 


Control Gear i Fu Works :—Rugby, Birmingham, Willesden, Coventry and Chesterfield. 
Eee pe pep egy ape ey 


STEELWORKS, HARBOURS, 
SHIPYARDS AND DOCKS. 
LEVEL LUFFING CRANES 


CLYDE CRANE & ENGINEERING CO., LTD., MOSSEND, near GLASGOW. (JARDINE PATENTS). 











Lita RR 

















SOCIETA ITALIANA ERNESTO BREDA, 
per Costruzioni Meccaniche. MILANO (italy). 


SHARE CAPITAL, It. £100,000,000. OLD ESTABLISHED FIRM. 6500 OPERATIVES. 


ro ot (OO 


EAM & 
ELECTRIC 


0c0- 
MOTIVES. 


RAILWAY & 
TRAMWAY 
ROLLING 

STOCK. 
PORTABLE & 

THRASHING 
ENGINES. 

| ROAD 

ROLLERS. 

&c. &c. 

















AWP ELECTRIC ARC WELDING. 


Electrodes and Plant supplied for all classes of work. 
ALLOY WELDING PROCESSES, LIMITED. 
14-16, Church Street, London, N1. Telephones North 2050 & 776. 


~~” 

















To the numerous visitors to our Stand at the recent Shipping 

| Exhibition at Olympia we hope the above will serve as a 

| reminder to pursue their enquiries respecting up-to- date 
Aerostyle Mechanical Painting Equipment. 





STEEL CASTINGS FOR en th ; 
SHIPBUILDING AND XX SN a gee AEROSTYLE, Ltd., Engineers, 


MACHINERY UP TO ANY 


SIZE AND WEIGHT. | 174-176, St. John St., Clerkenwell, LONDON, E.C. 1. 


Telegrams; “‘ Aerostyle Smith London.” Telephone: Clerkenwell 7963. Code: Marconi International 


STERN FRAMES, RUDDER 


: Dif Ba M aa Lj 

=| FRAMES AND POSTS, ETC cael § ag 
es ae g iy 
EE ee” IE i 














Guaranteed for 12 Months. 


ARE YOU EQUIPPED 
FOR 


SHOP REPAIRS 


DURING 


THE HOLIDAYS ? 


ALL SIZES AND VOLTAGES. 
Send for particulars, 


THE BEN PATENTS L”” 


96-98, Victoria Street, 
LONDON, S.W. 1. 





ee 


DEUTSCH - LUXEMBURGIS CHE, 
eS Ee AS THe Mircuett Gonvevon & Transporter Co., LTD., 


ve PATA, N DE R U N G N ee OS Sn WAGON TIPPLERS, TRANSPORTERS, 


DORTMUND - GERMANY - 43.50, Helles Vidas, | CONVEYORS, TELPHERS, 




















LOCO COALING PLANTS, 
COMPLETE BOILER HOUSE EQUIPMENT. 
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A semi-portable 
WARMING UNIT. 


Not only does this unit warm, but it also vitalizes the 
atmosphere of a workshop by promoting circulation 


Here is an independent unit for warming positions in 
Workshops, etc., where it is undesirable to run air 
pipin It's the ““KEITH"’ Patent THERMO 
VENTILATOR. 


This unit consists of a battery of steam tubes surrounded by a 
sheet steel casing and mounted above an electric fan. hen the 
fan is run, cold air enters the top of the unit in large volumes, is 
warmed as it passes over the steam-heated tubes, and then radiated 
vear the floor level over a wide area 


of the air. 


shops, ete. 


Easily and quickly installed in any position 


Hundreds in use in Engineering and Railway Work 


A request for full particulars will place you under no obligation. 


JAMES KEITH & BLACKMAN CO., LTD. 
Head Office: 27, FARRINGDON AVENUE, LONDON, E.C. 4 


Branches at Manchester, Birmingham, Leeds, Glasgow, etc. 


Telegram Telephones :— 


James Keith, Pho London Central 7091 to 7096 


Seith Blackman 


[| maa VERGE 149 AA aa NT 

















ABOVE: Two 
Shop. 
AT SIDE: View of Unit with part casing 


removed to show interior 





Thermoventilators in Engineering 











arrangements 
of ~_ ~s— Engines 
covering all requirements 











Kelvin Engines 


With or without Radiator Cooling 
3 to 60 H.P. on Paraffin or Petrol. ,_ 


For AIR COMPRESSORS, DYNAMOS, 
PUMPS, HOISTS, and all jobs requiring 
a power unit of absolute dependability. 





Write for Engine Catalogue No. 3. 


THE BERGIUS 
Co., LTD. 
254, Dobbies Loan, GLASGOW. 








KELVIN 











GEIPEL 


ELECTRIC CABLE, 
ELECTRIC STARTERS 
ELECTRIC FIRES, 
ELECTRIC COOKERS 
GAS COOKERS, 
STEAM TRAPS. 


Head Office & Works: ST. THOMAS ST., LONDON, 8.E Cable Works: WEMBLEY, MIDDLESEX. 

















Ordinary greases soon 
bake and cake up— 


Ordinary lubricants soon lose their lubricating 
qualities when subjected to extreme temperatures 
Use DIXON’S HEAT-RESISTING GREASES. 
Can’t be squeezed out, won’t run or melt out. 
That means a big saving of time and labour, less 
power-waste, higher efficiency. 

Try them on hand coal valves; ejector drive gears, 
on vertical retorts, automatic stokers, etc., and 
see the difference. 


JOSEPH DIXON CRUCIBLE COMPANY 


(C. R. Averill, Sole Agent), 22, Duke St., Stamford St., London, S.E. 1. 


DIXONS 


GREASES 


Smaller quantities to customers’ requirements. 


May we 
send you 


particulars of 
this DIXON 
speciality ? 


Ask for par- 
ticulars and 
sample, men- 
tiqning 
Dept. 81. 





Packed in 4 cwt. Kegs, etc. 




















| 























WIRE ROPE SUSPENSION BRIDGES. 


Suitable for foot passengers and light carriage traffic, 80 to 300 feet span. 
Enquiries solicited for all classes of Bridges, Roofs, and other Constructional Work. 


—E. W. SWEET & CO., Fishponds, BRISTOL, England. 














| JOHN I. THORNYCROFT & CO., 








30cwt. Type “Al’’ VEHICLES 


as is evidenced by the experience of Messrs. 
H. & J. Jones & Co., Ltd., of Liverpool, 
who have written us regarding their 
30-cwt. vehicle as follows : 

“ We should like to say how very 
delighted we are with the lorry, we could 


not wish for anything better..... Our 
daily petrol consumption is less than 
half that of our..... tonner running 


equal mileage.” 


Recent repeat orders include a number 
for the Great Western Railway to be 
equipped with van bodies for the express 
delivery of goods. 


PROMPT DELIVERY—Prices 


and full particulars on request. 





Also for Loads 
of 2},4,5, 6, 


i and 12 tons. 


THORNYCROFT HOUSE, SMITH SQUARE , 
WESTMINSTER - - LONDON, S.W. 1. 


Be British- and BUY British 
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BLACK SMOKE IS ELIMINATED 
WHERE SOLID FUEL 
IS SUBSTITUTED BY 


uel-(a 


PRODUCED IN PLANT CONSTRUCTED BY 
US UNDER THE MOND & LYMN PATENTS. 
If you will let us have particulars of your 
heat requirements we shall be pleased to 
advise on the subject of Gas Producer Plant 
WRITE FOR BULLETIN 5. 


THE POWER-GAS CORPORATION Ltd., | 


PARKFIELD WORKS, 


STOCKTON-ON-TEES. 


Pr Srock rox-on-Tees 501 (4 lines). Grams: Terraromic, Stock rox-on-Ters 








| London Office :--39, Victoria St., Westminster, S.W.1 
Phot 8092 Vieronra ‘Grams: Teresrowie, Powe Lowpow, 
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METAL WORKS. 





YOU CAN EcONOMICALLY EXTRUDE 


METAL TUBES, RODS & BANDS 


of any commercial alloy on our 


_ HYDRAULIC EXTRUSION PRESSES 


Buiit in various sizes for Tubes of perfect concentricity, ranging 





from 746” to 7” dia., having a minimum thickness of */10”. 
Also suitable for Rods, Bars, Strips and Stay Bolts. 
ASK FOR DETAILS & STATE THE KIND OF WORK TO BE DONE. 


WE HAVE SPECIALISED IN ALL KINDS OF 
HYDRAULIC MACHINERY, PRESSES & PUMPS 
FOR TWENTY YEARS. 


SCHLOEMANN 


AKTIENGESELLSCHAFT, 


DUSSELDORF 


(GERMANY.) 











— 





Paint the threads with SMOOTH-ON No. 3 
and the joints will stay tight. 


MOOTH-ON No. 3 makes the joint 
thoroughly and lastingly tight under 
any temperature and pressure, because its 
metallic body can’t shrink, dry out, 
shrivel or crack, and is entirely unaffected 
by vibration or violent changes. Once the 
minute voids are filled with Smooth-On they 
are sealed for the life of the line. 








Write for and read the Smooth-On Handbook, 
which shows the right ways to get good results 
every time. 


Smooth-On No. 3 is sold everywhere in 1 and 
5-lb. tins. Seven grades, each for specitic 
purposes. 





Distributed by Walter P. Notcutt, Ltd., 8, White 
Street, Moorfields, London, E.C., and carried in 
stock by leading dealers and supply houses 

















Made by Smooth-On Mfg. Co., Jersey City, N.J., U.S.A 














Also made for 
POWER DRIVE 
BY 
BELT, ELECTRIC 
MOTOR, 
HYDRAULIC 
MAIN AND OIL 
TRANSMISSION 
SYSTEM. 


MADE IN VARIOUS CAPACITIES. 


SUITABLE FOR TESTING IN COMPRESSION AND TENSION. 
HAND OPERATED. 


SAML DENISON & SON LTD., parxsine, LEEDS. 
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DE BERGUE & CO., LTD., MANCHESTER. 
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‘EEEZING’ 


Furnace Process 


is being used by Vickers of Erith for 
3,200 Wayside Pumps, as recommended 
in specification received by them from 


Shell-Mex. 


All Iron and Steel articles for the Engineering and Automobile Trades can 
be completely rustproofed by the ‘FEEZING’ process—a secret process which 
greatly improves on all previous methods. 

‘FEEZING’ is carried out ata LOW TEMPERATURE, 
with prolonged heat. It does not distort, nor does it affect 
the temper or the tensile strength. 

*FEEZING’ is the QUICKEST and CHEAPEST, 
as well as being the most perfected method of RUST- 
PROOFING. We guarantee prompt delivery. 
N SINS s SS Re 


ROK SANSA 


Cie terh 
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RustTeroor Processes 
Shepperton-on-Thames, Middlesex 


"Phone: Walton-on-Thames 257. 


ENQUIRY 7° RUSTPROOF PROCESSES, LTD. 
FORM Shepperton-on-Thames, Middlesex 


Cut this out ; pin it to your 

letterheading ; and post to 

us in unsealed envelope 
(4d. stamp). 


“ Engineer.” 


Ly 


Please send full particulars as applied 







Signed 











ADAPTABILITY. 


Hartness Automatic Die Heads 
are adaptable to: 
Turret Lathes, Single Spindle 


Hand Screw Machines, Automatics, Multi- 
Engine Lathes, Spindle Automatics, 
resses, 
Bolt ‘Threaders, Threading Machines, 
etc. etc. 


No extra charge for adapting the Hartness Automatic 
Die to YOUR machine. 


Jones & Lamson Machine Co., 





19 & 21, Water Lane, 
LONDON, E.C. 4. 


Lrp. 











CAMELHAIR 
BELTING | 



























efficiency 


shews 


Belt 


JLLUSTRATION 


a 45 inches wide 


Camel Hair 


main driving in a Cotton Mill. 


The length of the Belt is 
143 feet running at 5,200 
F.P.M. Transmitting 800 
H.P. 





[| LLUSTRATION shews 
a 36 inches wide 


Camel Hair Belt 


driving a 16 inch Cogging 
Mill. 

The length of the Belt is 
130 feet running at 5,200 
F.P.M. from a 375 H.P. 
Motor which is capable of 
50% overload. 





[LLUSTRATION shews 
a 36 inches wide 


Camel Hair Belt 
driving a Rolling Mill. 


The length of the Belt is 89 
feet running at 5,182 F P.M. 
Transmitting 600/750 H.P. and 


overloaded every two minutes 


to 1,100 H.P. for 10 seconds. 





Over 100,000,000 feet of CAMEL HAIR BELTING 


have been supplied to world-wide users. 





Me VAG A AMD ah Me 0 


Sole Makers 


F.REDDAWAY & CL 


PENDLETON, MANCHESTER. 
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AN IMPORTANT ANNOUNCEMENT 


CONCERNING THE 


PP. Standard Range of Enclosed Gears 


HE increasing tendency of gear producing firms to copy the designs originated by us, 
or to claim as their own gears made by processes of which we are the sole patentees, 


renders it necessary that we should emphasise that 


ALL OUR GEARS 


are generated on special machines of our own design and are all made in our 
Works at West Drayton. The standard range of P.P. Gears are all of our 
own conception and are made from our own designs by methods protected by 
master patents in our exclusive possession. We were pioneers of the Double 
Helical Gear ‘and were the first to generate helical teeth from solid blanks. 





Double Helical Wheels can be produced in various ways without any apparent 
difference in the final product. But there will be a very considerable difference 
in operation. When correctly designed, and made* by our theoretically accurate 
process, they can be relied upon to run with perfect smoothness, a complete 
absence of shock or vibration, and with the highest speed reduction ratios. 


te POWER PIANT Co.,Lrp. 


WEST DRAYTON - MIDDLESEX, male 


Telephone: YIEWSLEY 71 (2 lines). Telegrams: .ROC, WEST DRA 


De ie Ss 
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THE BRITISH SPECIALISTS (ON ADMIRALTY WAR DEPT. ANOCOLONIALLISTS,) 


HYDRAULIC LEATHERS 


LEATHERS COMPANY LIMITED ALTRINCHAM. 
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2 HE lia i 
TANKS 


FOR OIL. WATER 8c. iil 


ATION 
STRUCTURAL | ! 
STEEL WORK | 
OF EVERY 
DESCRIPTION 


Gasholders & 
Gasworks Plant 
Boilers &c. 











Telegrams GAS LEEDS” 
London Office 


5 VICTORIA ST.S.WL. WELDED & RIVETTED STEEL MAINS 


ILA 
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Beebee ¥: 70 |Curistiani & Nielsen 53| werk AG 79 | Hill & Smith, La . . «. © Main, A &J.. La 50} Isaiah. La . 46 |Standard Piston RingGo.,Ld 50 | Walker Bros. (W ab, ‘La:! 1 
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Ben Patents, 84 — Crane & yy 2 Filma Oil Burners, Ld 50 'Horne Engineering Co 16 |Martin Bros. Ld 90 | Priestman La . 6/|3teel Company of Scotland #1 Webster & Bennett, La 
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Bergmann Blectric Co., Ld 57 A ery La 73 |Fleming, J. & R., Ld 70 Hudson, R. La - «- 43) boldt . 83 | Radford, Son & Squire 90 | irk, J.. & Sons, La -» 76 |\Weldiess Steel oOo. Ld 76 
° Bertrams Limited te Ulyne Engineering Co., Ld 22 | Foster. J., & é .. 79 udswell Clarke & Go 56 |Mather & Piatt, La . 20 A | Stone. J. B.. & Co., La . 82 Wellman Bibby Co.,Ld .. 79 
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Briquette Machinery, Ld .. &4 |Craven Bros. (Manch'ter) Ld 60 |General Electric Co., La #9 |isca Foundry Co., La .. 67 | Mirriees Watson Co., Ld .. 24 | degerson, J., & Oo., Ld 70 | faylor, C. (Birm*ham), Ld.. 77 Wootten Brothers... 70 
Britis Arca Regulators, 64 |Cromptoa & .. 61 |Gibbina, R. C. & Co - 6 Jackman, J. W., & Oo., Ld 16 | Mitchell Conveyor & Trans Ropeways . 52 | Cecaiemit, Limi 23 Wright, Anderson & Co., Ld 71 
British Beck Bearings Ld 80 [Crossley Brothers, Ld. . 34 |Gilman, F.,(B.S.T.),Ld .. 11 Jackson, P B.S On, 56 3| porter mh te Rose, Downs & Thompson. 63 | (ees Side Bridge & Bug's O Oe 69 Yarrow & Co. 2 
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ay Wiclausse Boller Co..La 6 Darlington Forge Co., L4 |. 48 \Gleniffer Motors, Limited... 80 





























Highest maintained 
efficiency and most 
economical. 


| A dependable and 
positive Transmission 
of great durability. 


Dy ETVINe CHAI NS 
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BRAMPTON BROS... LTD.. “OLIVER STREET WORKS, BIRMINGHAM. 














’{ THE YORKSHIRE COPPER WORKS, LTD. }j 


THB TUBE SPECIALISVS—make nething LEEDS. DELIVERIES FROM STOCK. 


COPPER gt sos >4 }=> a CUPRO-NICHEL 


BRASS ALUMINIUM 
IN ALL SIZES— OR ALL PURPOSES. 
Condenser Tubes in all Mixtures. Sole Makers “BEMAL* Brass Condenser Tubes: “BENEDICT” Condenser Tubes. 


) HYDRAULIC MACHINE TOOLS «> OIL MI 


ALL DESCRIPTIONS. 


MUSGRAVE Bes: CROWN POINT FOUNDRY, 


REEN’S 
HIGH PRESSURE 


ECONOMISERS 


are manufactured from 


HIGH PRESSURE CAST-IRON 


a metal of homogeneous, close-knit structure, im- 
permeable to gases and of a high physical strength and 
toughness—a metal, in short, a which the British 
Cast Iron Research Association recently reported— 








Y 


LL MACHINERY 
LEEDS. 
































GREEN’S TRI-TUBE HORIZONTAL ECONOMISER 


for boiler-units at all pressures. 





Phone: 


Grams 


443 


Economiser 


‘We wish to compliment you on its excellence. 


E. GREEN & SON, LTD., WAKEFIELD. 
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GheiEngineer 


Dec. 25, 1925 
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AUCTIONS 


FULLER, HORSEY 


SONS anp CASSELL. 
ESTABLISHED IN BILLITER SQUARE IN 1807. 
11, BILLITER SQUARE, E.C.3. 
MECHANICAL AUCTIONEERS, 
SURVEYORS AND VALUERS 
OF 
MILLS AND MANUFACTORIES, 
ENGINEERING WORKS, &c. 
FIRE LOSS ASSESSORS. 


NOTE.—A STAFF OF SPECIALISTS attends 
to the requirements of Manufacturers seeking 
New Works or Work Sites and a 


REGISTER OF VACANT FACTORIES 


will be forwarded free on application. 








BUSINESSES and PREMISES 
(For Sale, etc.), 





R SALE as a GOING CONCERN, at a very low 
price in order to close a Liquidation, MOORE 
ARK BOILER WORKS, HELEN-STRE ae. —— 
GLASGOW. formerly owned by Lindsay and 
Co., latterly the property of the Forth "shipbuilding 
and Engineering Ltd. (in liquidation). 

The Works were established in 1883, are still work- 
ing, and are conveniently situated both to the River 
Clyde and to lway Connections, having a siding 
into the Works from L.M. and 8. Railway. 

—— area, freehold, and 9231 square yards or 
thereby. 

Works well cautpped with Plant, Machinery. Tools, 
&c., for all classes of and with Hydraulic, 
Pneumatic a “Electrical Installations. 

} my 4 possession can be 

r further particulars coety "te eer, zpe 
Forth Shipbuilding and Engineering Co. 
reat St. Helens, London, E.C. 3 ; 
MOCLELLAND. KER and CO., 115. 
street, Glasgow. 





sree. SALE OUTRIGHT as a GOING CONCERN, 

rell-known ENGINEERING BU ——n in N.W. 
of England, established for over 150 yea Leasehold 
Land 4 acres, Buildings, Plant, Machinery and 
Equipment worth over £30, To effect immediate 
sale will accept £20,000. Should prove a valuable 
asset to any iron and steel manufacturing company. 

Extensive new docks in the vicinity will soon be 
open for shipping, and this should favourably affect 
this business 

For particulars and orders to view apply WHEAT- 
LEY KIRK, PRICE and CO., 16, Albert-square, 
Manchester. 990 L 





MALL ENGINEERING REPAIR BUSINESS FOR 
Ss DISPOSAL in East London, establisbed 40 years, 
or would consider experienced PARTNER; half 
share, £1000.—Address, P1329, The net os 

71329 I 





MACHINERY, &c.. WANTED 





ONE Good Rigid &ft. Swing SUR 
FACING and BORING LATHE, with internal 
reared face-plate, about 7ft. diameter. short bed 
Give full particulars and price—WESTWOOD and 
WRIGHTS, Ltd., Brierley Hill. 1136 ¥F 


EQUIRED 





FOR HIRE 





‘OR HIRE, PUMPS and WELL-BORING TOOLS 
for Contractors’ Deep Wells, &c., 2in. to 24in 

dia.—R. RICHARDS and CO., Upper Ground-street, 
London, 8.E. Telephone No, 978 Gop. 822 « 





VOR SALE or HIRF, ELECTRIC MOTORS, from 
60 to 300 H.P. ; PORTABLE STEAM ENGINES. 
from 8 to 40 N.H. P.; STEAM BOILERS, CRANES, 
PUMPS, MACHINE TOOLS of every description : 
reasonable terms, immediate delivery.— J. T 
WILLIAMS and SONS, 37, Queen Victoria-street. 
London, E.C. Tel., City 3938 Ex 


BUCKTON, LEEDS 
MACHINE TOOES. 


Illustrated Advt. Dec 


vn SUMM IY 


SLITTING 


SAWS 


Screw Slotting Cutters. 
JOSEPH THOMPSON (Sheffield), LTD., 


TOWNHEAD STREET ENGINEERING 
WORKS, SHEFFIELD. 





ember 4th 

















YARROW, 


GLASGOW. 
LAND BOILERS 


FOR 
ELECTRIC POWER STATIONS 
AND FACTORIES. 











OXFORD UNIVERSITY PRESS. 





READY NEXT MONTH 
PRACTICAL ENGINEER MECHANICAL 
by ERNEST G. BECK, Wh. Ex., 
PRACTICAL ENGINEER ELECTRICAL 
by C. ARNOLD, A.M.1LE.E 
BUILDING MECHANICS. By W. G 
12,- net 
INDUCTION MOTOR 


net 


NOTES ON THE 
Probably 6 


POCKET BOOK AND DIARY, 
A.M.1. Mech. E. 


POCKET 
Cloth 2/6 net ; 
SHEPPARD, B.A., M.1. Struct. E 
By H. E 
Write for complet. 


AMEN HOUSE, WARWICK SQUARE, LONDON, E.C. 4. 


ORDER NOW 
1926. 
Cloth 2,6 net ; leather cloth 3/ 


BOOK AND DIARY, 1926 
leather cloth 3 


Edited 


net. 


Edited 


net, 
Very fully illustrated 
DANCE, A.M.1.E.E 


Fully illustrated 


Technical List 








FOR SALE 
Continued from page 2. 





MACHINE ‘TOOLS 
AT BARGAIN PRICES. 


6, POTTER AND JOHNSON AUTOMATICS 
2lin. GISHOLT COMBINATION LATHES 
NO - FELLOWS GEAR SHAPERS 
RBER AND COLMAN GEAR HOBBER 
MOOTH ROUNDER 
ERT TURRET THE 
BERT a ae ATHI 
Ww MACHINE 
To 
Itin 


52 

PRATT AND W HITNEA ‘in. by 
MILLER 

an HDALE 

1 LE 


THREAD 


NO. 676 


THREAD MILLERS, 
AND CUTTER 


BLONDE Too! 
GRIND ER. 
Tin. HERBERT SLOTTING MACHINE 
I TPIS PLAIN GRINDER, 72 by 10, Latest Typ 
GUEST UNIVERSAL GRINDER, 12 by a4 
Tin. DRUMMOND TOOL-ROOM LATHE 
100 TOOLS IN STOCK, ASK FOR STOCK LIST 


MARTIN BROS.(MAGHINERY) LTD. 
EMPRESS WORKS, EMPRESS-STREET. 


CORNBROOK, MANCHESTER Ex 





R SALE, THEODOLITES, 
DRAWING INSTRUMENTS, SECOND-HAND. 
CLARKSON’S, 338, High Holborn, W.C. 

ite te Gray's Inn-road). 


(0: 

R SALE, 
RA INSTRUMENTS, —~ or HAND 
ae 338, High Holborn, W 


Opposite Gray’s Inn-road). 3 a 





» 7 
FOR SALE. 
19”. STEAM-DRIVEN HYDRO-EXTRACTORS 
by Potts and Cassells, suspended type, wit! 
steel perforated cage, &c. 
SET Belt-driven Horizontal GEARED THREE 
THROW RAM : 4? Sin. by 12in., cap. approx 


13,000 ¢.p.h. to 6 series. 
WELL PUMP, Sin. by 14in 


Treblé-barrel DEE E P 
stroke, with Pumping Frame, for direct steam or bel! 


drive. 


table 14in. by 10in., 


Modern 8in. centre LATHE, by Ormerod Bros.. 
straight bed S8ft. long, for Sliding, Self-acting and 
Surfacing. 

New 12in. CRANK SHAPING MAC#INE, length 
of stroke i2in., table 12in. by 10in., complete with 
countershaft, &e 

Second-hand CRANK SHAPER, adj. head, 
swivelling vice, &c 

Electric-driven 6in. Lg “aa ** CENTRIFUGAL 
PUMY, for 440 volts D.C., 

H E 4 CENTRIFUG AL PUMPS, electric 
driven, 440 volts DC 

SET Belt-driven Horizontal Geared TWO-THROW 
FUEES. with 6in, pistons; makers, Lee, Howl and 
"7 

Vertical Belt-driven Single Geared DOUBLE RAM 
PU P. Can iron rams and valves, 6in. by 8in. stroae, 
3000 ¢g.p.b., 


Vertical Steam-driven RAM PUMP 
steam cyl. 8in. by — 6in. by 8in. 


stroke, cap. 7000 ¢ 
. steam ot ‘in. a 8in. stroke, C.I. rams, 
** DOUBLE 
9000 


stroke, 


DOUBLE 
. C.l, rams, 


“by 6in. cap. 


~*~. _ 6in., oe. BS 
by 7in * Worthington 
actiNa BOILER. FEED PUMP, cap. approx 


UNUSED WROUGHT IRON aeswse and 
SOCKETED TUBES and FITTINGS 

Red Steam Quality : 
250 feet—6in. 1000 feet—2}in. 390 feet—2in. 
1600 feet—itin. 200 a 430 feet—iin. 

Galvanised Steam Quality 
2000 feet—3in. 500 D feet Ain. 

t—1 


800 f 

UNUSED RED STE AM BENDS and SPRINGS :— 

900—2jin. Bends ; 400—2jin. Springs. 

Black Gas Quality : 
520 feet—2in. 4250 feet—14in. 
200 feet—2in, Galvd. 520 fee 

SEC ‘OND-HAND Wrote GHT IRON 8c "REWED am 

eTED TU BING, in random lengths :— 


430 feet—2in. 


530 ob 3)he. 


. 470 feet—tijin. Galvi 
TED ON APPLIC - 2 
Bath. 


200 Meet 4ip =—.25 
LOWEST PRI¢ Qu 
STANLEY ENGINERRING co., 





YARRETT LOCO. BOILER, 25/40 N.H.P., Insure 
RH 140 lb.— Address, 1157, The Engineer Office. 
1157 @ 





MACHINERY, PLANT, &. 


ox GENERATING SET, 
25( upled to Generator, 
380 revs 

160 K.W., 3-Phase GENERATING SET, Com 
— pastes coupled to 3-Phase Alternator, 40 


550 rev 
"BH P. **‘ HORNSBY OIL ENGINE, Two 
. Side “= side Engines, coupled to 200 K.W 
ates Dynamo 
100 B.H.P. GAS ENGINE, by Bates and Scholes 
16) jin eyl., 24in. stroke, magneto ignition 
VO LANCASHIRE BOILERS, 30ft. by 7ft 
ne L hoa at 150 Ib. pressu 
Double-furnace ECONOMIC ‘BOIL ER, 
re- iaoure 160 ib. pressu 
SEVEN ‘*“‘ BLAKE ”’ "PATENT VERTICAL MULTI- 
TUBU LAR BOILERS, o- 12ft. Gin. high by 5ft. 6in. 
diameter, > ene) 150 Ib. pressur 
250 M.S TY SIDE. TIP Ww. AGONS, sic. yards 
capacity, itt, Shine Bargain prices for prompt 


clearance. 
Large Stock of LOCO. STEAM CRANES, 
LOCOMOTIVES, 


Triple-ex pansion 


K.W 
460/550 volts, 


Engine c< 


6in., 


l4ft. by 8ft., 


gauge. 


1 to 20 
tons capacity, ready for wor 

We specialise in the HIRE of 
CRANES, &c 
CATALOGUE (10,000 LOTS 


THO” W. WARD 


ALBION WORKS, SHEFFIELD. 


ON APPLICATION. 


LTD. 





TEW 3in. BRONZE HIGH-PRESSURE PARALLEL 

SLIDE VALVES, outside screw, Sin. fige, 8 holes, 
lld. per Ib. Similar to Hop. Fig. 2027. Also 2in., 
similar to Fig. 2140, at 10}d. Ib.—Address, 1048, The 





Engineer Office 1948 @ 











AUCTIONS 


HENRY BUTCHER 
& CO., 


ENGINEERING 
AUCTIONEERS, 


Specialising in the 
VALUATION, SURVEY, 
of, 
MILLS, WHARVES, 
ETC., 





AND SALE 


FACTORIES, 
WAREHOUSES, 
also 
PLANT, MACHINERY AND 
EQUIPMENT. 
Fire Loss Assessors. 
63 and 64, CHANCERY LANE, 
LONDON, W.C.2 
Telephones: Holborn 741, 742 and 5845. 
Cables and Telegrams: “ Penetrancy,” Holb., London. 





Heber Radford, Son & Squire, 
ENGINEERING TROW AND STEEL WORKS 
VALUERS 


CONSULTING see, REFEREES AND 
ARBITRATORS. 
Established over 50 yea: 
14, ST. JAMES’ ROW, SHEFFIELD 





Teiegrams, Radford, Sheffield. Telephone $26 
ranes—Electric, Steam, 
HYDRAULIC AND HAND 


of all types and sizes. 


GEORGE RUSSELL AND CO., LTD., 


Motherwell. near Glasgow. Spl ex 173 





Nex. Conveyor Co., Ltd., Smeth- 


+ Telephone 50 Smethwick. Telegrams, Aptitude, 


Plans, ingham. ers and Makers 
7) 7) — of Elevating and Conveying 
Castings &c. 


mery. Struc 
tural Steel Work, Bunkers, Sp! sa 580 





FOR SALE 





T ANDEM ROBEY, Cylinders i2in. and 20in.. 
drop valves; also Cross Compound, cylinder< 
l2in. and 20in.; both cheap to clear Address, 1150 


The Engineer Office 1150 «a 





D.C. GENERATORS, 440/460 

tiptop condition ; will accept 

—Address, 1159, The Engi 
1159 « 


HREE Crompton 

volts, 170 revs., 

*600 the three, or separate 
neer (ffice 





7e Davey-Paxman ECONOMKt 
140 Ib., 14ft. Gin. by 7ft. 61 
1151, The Engineer Office. 


BOILERS, Insured 
n.; all fittings 


Address, 1151 @ 





iM NDRED Horse-power Garrett Compound 
NGINE and BOILER, insured 190 1b.; choice 

very cheap Address, 1152, The Engineer 
152 a 


T": wo 





soft. by 


LANCASHIRE BOILERS (New), 
witb 


8ft. 6in., for 160 Ib. working pressure, 
jurance Company's certificate. 

1 DITTO (New), 30ft. by 7ft. 6in., for 180 Ib., 
with Insurance Company's ificate ; complies 
with Indian Boiler Laws. 

1 Dished-end CORNISH (New), 
for 80 lb. pressure, 

And tbe following Second-hand :— 

LANCASHIRE BOILER, 30ft. by 6in. 
(made in 1915), re-insure for 120 Ib. _ working 
pressure. 

DITTO, 20ft. by 7ft. Gin. (made in 1901), 
re-insure for 100 Ib. working pressure. 

Flat-end CORNISH BOILER, 12ft. by 4ft. 6in., 
re-insure for Ib. 

Semi-Portable BOILER, 3500 evaporation, 
100 los, working pressure, worked about 7 years. 

H. and T. DANKS (Netherton), Limited, 
Boiler Makers, Netherton, Dudley. 453 @ 


24ft. by 6ft., 





© = /40 N.H.P. Garrett Compound STEAM ENGINE 
indicates 100 H.P., on girder bed; cheap.- 


Address, 1156, The Engineer Office 1156 a 





~~ K.W., 220-Volt D.C. Browett-English Miestes 
40 sTeAM GENERATING SET, “80 Ib. steam 
pressure, standard modern design, first-class condition 


HARRY ff. GARDAM and CO., Limited, - 
991 a 





ROPES, Half Pri - 
FIRM, Crordon 
1118 ao 


IRE 


TONS NEW 
ELECTRIC 


THE LONDOD 


200 





- Wolf LOCOMOBILE 8U ie RHEATED 
35 ENGINE and BOILER, CON NSER and 
MECHANICAL STOKER, new 1914, 215 1b. w.p. 
Also 140 B.H.P. Garrett LOCOMOBILE SET. 170 ib 
w.p. Bargain price will be accepted for the above. 

HARRY H. GARDAM and CO., Limited, Staines’ 
Phone, 98 1093 a 


iP. 





AUCTIONS 





Berasuisuep Oven 75 Yuans, 


WHEATLEY Kirk, Price & Cy, 


SPECIALIZE IN 


VALUATIONS 


AND 


SALES BY AUCTION 


or 


ENGINEERING WORKS, 
PLANT & MACHINERY 


or 


EVERY KIND. 


LONDON: 46, Watuine Srreert, E.C. 4 
MANCHESTER: 16, ALasrt Squans. 
NEWCASTLE-on-TYNE: 26, Co.tinewoop 8&1 





CAMMELL LAIRD & CO., Ltd 
SHEFFIELD & BIRKENHEAD, 
Steel Manufacturers, Shipbuilders, Engineers 
London Office : 


3, CENTRAL SomDe*. WESTMINSTER, 


See last week's and next week's advertisement 


CAMPBELLS & HUNTER, LD. 


SPECIALISTS IN 


DRILLING AND BORING 
MACHINERY 


For Engine Works and Boiler Shops 


DOLPHIN FOUNDRY, LEEDS. 








FOR ELEVATORS AND CONVEYORS, 
ALSO MALLEABLE IRON CHAINS, 


APPLY 
EWART CHAINBELT CO., LTD., 
DERBY, ENGLAND 


being an amalgamatiou of the Chain Belt Engineering C: 
and Ewart’s Chan Mfg. Co., Derby, England. 


“BLACK HEART” 


(REGD, TRADE MARK) 


MALLEABLE CASTINGS 
FOR ALL PURPOSES. 


SOLE MAKERS: 
LEY’S MALLEABLE rag —_ Led 
Vulcan lroaworks, DERBY 


HARPERS LIMITED. 


32 last week. 








See page 


INCE FORGE Co., Ld., WIGAN 


Hammered or Hydraulic Pressed 


FORGINGS 


Steel, Black or Machined, 
to 20 Tons. 


STONE BREAKERS. 
BAXTER’S PATENTS ARE THE BEST 


BAXTER, Ld., LEEDS. 





in Iron or 





Ww. 


TANK LOCOMOTIVES. 
SPECIFICATION and WORKMANSHIP EQUAL TO 
MAIN LINE LOCOMOTIVES 


R. and W. HAWTHORN, LESLIE end CO., Ltd. 


N EWCASTLE-ON-TYNE. 


TAYLOR AND CHALLEN 
PRESSES 


FOR PRODUCTION OF SHEET METAL WORK 
COINAGE, CARTRIDGES, AND GUNPOWDER 
Foundry, Works, & Showrooms: BIRMINGHAM 
See large acvert., page 63, December 11th. 











GEORGE WAILES ®& CO. 
ENGINEERS, MILLWRIGHTS AND 
FOUNDERS, 

Are prepared to undertake the manufacture of 
ALL CLASSES of SPECIAL MACHINERY, 


either to Patents Specification or Drawings. 
Also the designing of any invention of speciality, and 
pattern making, 
under the personal supervision of the patentee 
MACHINE WORK OF EVERY DESCRIPTION 
FOR THE TRADE. 
Speciality: MACHINE CUT GEARS 
Reducing gears for all powers. 

Transmission Fittings of every description. 


GEORGE WAILES & CO., 
386-8, Euston Road, N.W. 1. 
We invite you to inspect our new department for the sale 
of ENGINEERS’ NEW & SECOND-HAND 
MACHINES & TOOLS. 





Printed for the Proprietors by_Grorcs Revrins. 
Luoorep, at Greystoke-place, Fetter-lane, London, 
cad published weekly by ArnTauR Ronatp VAUGHAN 

Tus Encixeer Office, 33, Norfolk-street, Strand, 
in the Parish of St, Clement Danes, iv the County of 
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